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OpraHCKa MaTepuja Ha Mapcy: 
i/iMa mi je mum He? 

npe Ma/io BMine oa TpM^eceT roAMHa, 20. jy/ia 1976, koc- 
MMHKa coH^a Bhkhht 1 cnycTM/ia ce Ha n/iaHeTy Mapc. 
HeicoTiMKo Mecei^M (3. cenTeM6pa 1976.) KacHMje ao 
M apca je flocneo m BMKMHr 2. OBe flBe MMCMje cy MMa/ie 
HM3 LjMTBeBa. IIoMeHMMo Aa je to 6mtio npBO c/ieTame 
kocmmhkmx coham ca 3eM jbe Ha Hexy Apyry n/iaHeTy, 
a/iM y AMTBy meHor AyroTpajHor ncnHTHBarba. Bmtio je 
npe, a/iM m noc/ie BMKMHra, c/ieTama kocmmhkmx coham 
ca 3eM7i>e Ha BeHepy, a/in cy CBe OHe Tpaja/ie KpaTKo 
36or y^cacHO HenoBOTBHMx yc/iOBa Ha noBpniMHM Te n/ia- 
HeTe. OrpoMHy na>KH>y jaBHOCTM y oho Ao6a noOyAM/m 
cy npBM noKymajM yTBp])HBaH>a eBeHTya/mor nocTojama 
opraHCKe MaTepnje, na Maxap m y TparoBMMa, y y30prjH- 
Ma T/ia Koje cy Ha Mapcy y3e/ie OBe ABe cohac m Ha /inijy 
MecTa aHa/iM3Mpa;ie. Pe3y/iTaT je „npomameH” 3a Hera- 
TMBaH, m TMMe cy, 4>MrypaTMBHO roBOpehn „noKonaHe” 
CBe xMnoTe3e o TOMe Aa je MO>KAa HexaAa y npom/iocTM 
Ha Mapcy nocTojao hckm o6timk >KHBOTa. HaMepHO Ka- 
>KeMO „npor/iameH” jep jom y TOKy obmx aHa/iM3a MHTe- 
pnpeTarjnja pe3y/iTaTa Hnje 6n/ia jeAH03HanHa. Bmkmh3m 
cy y3MMa/iM y30pKe T/ia Ha MecTMMa rAe cy c/ieTe/m. Tm 
y30pAM cy Hajnpe OB/ia>KeHH a 3aTMM 3arpeBaHM ao He- 
Ke yHanpeA OApe^eHe bmcokc TeMnepaType. AHa/iM3M- 
paHM cy racoBM Kojn cy ce npM TOMe M3ABaja;in, m Kojn 
„HMcy ncKTByHMBa/in” npMcycTBO opraHCKMx MaTepnja y 
y30pAMMa. IIpM aHa/iM3aMa je KopMmheHa MeTOAa racHe 
xpoMaTorpacjmje. YonniTeHO peneHO, xpoMaTorpacjmja 
je /iaOopaTopnjcKa TexHMKa 3a pa3ABajame CMema. CMe- 
ma Koja ce aHa/iM3Mpa, pacTBOpM ce y noKpeTHoj cj)a3n, a 
3aTMM ce nponyniTa Kpo3 HenoKpeTHy cj)a3y. Y Heno- 
KpeTHoj 4>a3M AernaBa ce hckm nporjec Kojn OMoryhaBa 
Aa ce Tpa>KeHa cyncTaHija M3ABojn M3 aHa/iM3MpaHe CMe- 
me. Ako je noKpeTHa cj)a3a MHepTHM rac, roBOpM ce o 
racHoj xpoMaTorpacjmjn. IIomTO ce Tpa>KeHa cyncTaHija 
M3ABojn M3 CMeme, nponycTM ce Kpo3 MaceHM cneKTpo- 
rpacj) m Taxo ce Ao6nje MH^opMaAMja o meHoj Mo/ie- 
Ky/icKoj MacM. IIpMnpeMaMa OBor eKcnepMMeHTa 6aBMo 
ce tmm npocj). K/iayca EMeMaHa ( Klauss Biemann) ca MIT 
yHMBep3MTeTa. IIpBM npo6/ieM KojM cy Mopa/in Aa peme 
6 mtio je cMatbMBatbe Be/inmiHe anapaType. MoAe/in KojM 
cy y oho Ao6a ynoTpe6;i>aBaHH y 7ia6opaTopnjaMa 6 mtih 
cy Be/iMHMHe oMame co6e, a Tpe6a/io nx je cMamnTH Ha 
Be/iMHMHy Kojy je AonyniTao kocmmhkm 6pOA- Y Ao6a 
KaAa ce Mncnja BMKMHr cnycTM/ia Ha Mapc 3Ha/io ce Aa 
HeKM MeTeopMTM caAp^ce opraHCKe MO/ieKy/ie. IIomTO 
nocToje AOKa3M Aa Ha Mapc naAajy MeTeopMTM, oneKM- 
Ba/io ce Aa he hckm oO/imijh opraHCKe MaTepnje 6 mtm 
H al)eHn. Me^yTMM KaAa cy ce cohac cnycTM/ie Ha Mapc, 
3arpeja/ie y30pKe m ypaAM/ie aHa/iM3e, Ao6njeHH cy BOAa 
m yrn^eH amokcma. Hal)eHe cy m HeKe opraHCKe MaTepnje, 
a/iM cy OHe noTMi^a/ie M3 xeMHKa/inja ynoTpe6;i>eHHx 3a 



rioepiiiMHa Mapca Ha Mecry c/ieTaH>a Bi/iKi/mr-a 2 

Jby6a3Houjfiy: NASA 

HMHiheH>e ype^aja Ha 3 eM 7 BH. IIomTO HMje 6 mtio AOKa 3 a 
3a npMcycTBO opraHCKMx MO/ieKy/ia y y30prjHMa T/ia, 
Tparame 3a eBeHTya/iHMM oO/inijHMa >KHBOTa Ha Mapcy 
je TMMe npeTpne/io 036 n;i>aH yAaparj. Aktmbhoct Kojy 
cy nojeAMHM y30prjH T/ia noKa3MBa/iM o 6 janiH>eHa je y 
oho Ao 6 a xeMMjcKMM a He 6 mo/iohikmm nporjecnMa. IIo- 
hito je aTMoccj)epa Mapca BeoMa peTKa, cjmyKc UV 
3paneH>a CyHAa KojM AOcneBa ao noBpniMHe n/iaHeTe je 
jaK. Yc/ieA Tora ttio ce o 6 orahyje OKMCAaHTMMa (Kao hito 
cy nepOKCMAn) n hckmm cyncTaHAaMa Koje cy Ha 3eM7i>n 
peTKe Ha npMMep ym>eH cy 6 oKCMA (C 3 0 2 ). fla noAceTM- 
mo OHe Kojn HiAcy Jby6iATejbiA xeMnje: OKCMAarjnja je CBa- 
Ka xeMMjcKa peaKijnja y Kojoj hckm Mo/ieKy/i, aTOM mtim 
joH ry 6 n e/ieKTpOHe. CyncTaHije Koje Mory Aa OKCMAMmy 
Apyre cyncTaHAe Ha3MBajy ce OKCMAaHTMMa. HanpaB^eH 
je HM3 Teopnja Koje cy aKTMBHomhy OBaKBMx cyncTaHAM 
o 6 jamH>aBa/ie pe3y/iTaTe Koje cy ao6mtim eKcnepMMeHTM 
Ha BMKMH3MMa. YnpKoc TOMe, 6 mtio je ncTpa^KMBana 
Kojy cy ocTa/iM y yBepeity Aa Ha Mapcy nocTojM opraH- 
CKa MaTepnja, m Moryhe n hckm oO/inijn ^CMBOTa. IIm- 
Tan>e >KMBOTa Ha Mapcy je TpMAeceTaK roAMHa MMpoBa- 
Tio, a OHAa je noHOBO OTBOpeHO. Cthbch BeHep (Steven 
Benner ) ca YHMBep 3 MTeTa Ap^aBe O/iopMAe noKpeHyo 
je 2000. hobm nepMOA MHTepecoBaH>a 3a npo 6 /ieM opraH¬ 
CKe MaTepnje Ha Mapcy. Pl 3 Heo je AOCTa /iorMHHy n 
jeAHOCTaBHy MAejy Aa MO^CAa OpraHCKa MaTepnja Ha 
Mapcy nocTojM y hckom hco6mhhom o 6 /iMKy, Kojn mh- 
CTpyMeHTM ca BMKMHra HMcy Mor/rn Aa AeTeKTyjy. Y pa- 
Ay Kojn je TaAa o 6 jaB^eH (Benner et al. 2000), n Kojn je 
MHoro BMHie M3 o 6 /iacTM xeMnje Hero acTpoHOMnje, 06 - 
pa3/io^ceHO je Aa 6 m Taj Heo 6 nnHH o6timk opraHCKe 
MaTepnje Mor/ia Aa 6 yAe Me/iMTMHHa Knce/iMHa ( C n H 6 O n ) 
3aniTO 6 am OBa cyncTaHAa? 3aTO mTO ce 3Ha Aa OHa 
HacTaje Kao Kpajmn pe3y/iTaT TpaHc^opMaAnja no/m- 
AMK/inHHnx apOMaTHHHHx yrTBOBOAOHMKa (to je BpCTa 
jeAMmema yraeHMKa m BOAOHMKa), a 3a h>hx ce M3 no- 
CMaTpama 3Ha Aa cy npncyTHn y n/iaHeTapHOM CMCTeMy. 
XeMnjcKn yc/iOBM noroAHH 3a meHO CTBapame, m Kojn cy 
no3HaTn M3 7ia6opaTopnja Ha 3eM7BH, /inne Ha yc/iOBe 
Kojn B/iaAajy Ha Mapcy. OBa Knce/iMHa je CTa 6 M/iHa, He 
OKCMAnme AaTte, He pacTBapa ce hm y neMy, a KaAa ce 
3arpeje He ncnapaBa. ITpOAemeHO je Aa je y TOKy 3 
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MM/mjapfle roflHHa Morao HacTaTH Max 2 Kn/iorpaMa Me- 
nMTMMHe KMce/iMHe no KBaflpaTHOM MeTpy noBpniMHe 
Mapca. He 3 rofla je hito je 3 a pa 3 rpaflH>y MO/ieKy/ia OBe 
KMcenMHe noTpe 6 Ha Be/inKa Ko/inunHa Ton/iOTe, a Kafla 
ce to ,o,ecn HacTaje 6eH3on - cyncTaHija KopnmheHa Ha 
3eM7BM y HMHiheH>y kocmhhkhx 6 poflOBa Bmkmht! flo- 
flaTHa He3rofla je y TOMe hito je 3a pa3rpaflH>y Me/inTHH- 
He KMcenMHe noTpe 6 HO 3 arpejaTM je Ha 600°C, aok cy 
Bmkmh3m 3 arpeBann y30pKe flo TeMnepaType ofl 500 
CTeneHM. flaic/ie Hncy mothm fla fleTeKTyjy eBeHTya/mo 
nocTojaite Me/iHTHHHe KMcenMHe Ha Mapcy, 6 e 3 o 63 Mpa 
Ha H>eHO eBeHTya/mo 3HanajHO npMcycTBO Ha noBpuin- 
hm. HeKo/iMKo roflMHa KacHMje nojaBHnn cy ce hobm ap- 
ryMeHTM y npM/ior 036M7bHe BepOBaTHohe fla cy Bhkhh- 
3m jeflHOCTaBO nponycTMTiM MoryhHOCT fla fleTeKTyjy 
opraHCKy MaTepnjy Ha Mapcy. 2004. roflMHe pOBep 
„Opportunity ” Kpehyhn ce no noBpniMHM Mapca OTKpno 
je npMcycTBO MHHepa/ia japo3MTa. 3a OHe Kojn 3Hajy 
xeMMjy, to je xnflpaTMcaHM cy;i(j)aT rBO>Kl)a. Hac/iare 
obot MMHepana OTKpMBeHe cy m Ha 3eMn>M, y jeflHoj 06 - 
nacTM IIInaHMje. EKMna xeMnnapa m nnaHeTonora 3 anH- 
TepecoBaHMx 3a MCTpancMBaita Mapca noceTnna je OBa 
nencMHiTa jap03MTa n noKymana fla noHOBM eKcnepn- 
MeHTe ca BnKHHra. Y eKnnn cy 6 nnn m Pa^aen HaBapo- 
IoH 3 anec (Raffael Navarro-Gonzales) ca HaijnoHanHor 
ayTOHOMHor yHMBep3MTeTa M3 MeKCMKa n nnaHeTonor 
KpMCTo4>ep MeK Kej (Cristopher McKay) m3 NASA. Pe- 
3ynTaT je 6mo MHTepecaHTaH: M3flBojnTn opraHCKy 
MaTepnjy xeMMjcKMM nocTymjHMa M3 jap03MTa 6 n/io je 
penaTMBHO naKO, a/in nocTnhn to caMO 3arpeBaH>eM On- 
no je BeoMa TeniKo (Navarro-Gonzales et al. 2006). Cnnn- 
hm pe3ynTaTn floOnjeHn cy m y He3aBMCHMM eKcnepn- 
MeHTMMa Ha y30prjHMa Tna m 3 nycTMite ATaKaMa y 
Hnney, a pal)eHO je m Ha y30prjHMa ca AHTapKTMKa m m3 
nycTMite y JInOnjn. Ha npMMep, y y30prjHMa ca AHTap¬ 
KTMKa xeMnjcKe MeTOfle H3flBajaH>a opraHMKa flane cy 
M3Mel)y 20 m 90 MMKporpaMa opraHCKe MaTepnje no rpa- 
My Tna. 3arpeBaH>e flo 500 CTeneHM Hnje flano HMHiTa, a 
TeK npn 3arpeBan>y Ha 750 CTeneHM floOnjeH je enman 
Kojn je roBOpno o npncycTBy opraHCKe MaTepnje. Me- 
^yTMM, Ty TeMnepaTypy Bmkmh3m Hncy Mornn fla flo- 
CTnrHy. HaBapo-IoH 3 anec m MeK Kej CMaTpajy fla cy 
opraHMfln Kojnx cy eBeHTyanHO nocTojann y y30prjHMa 
Koje cy Bmkmh3m y 3 enn, n Kojn cy ce ocnoOoflnnn 3 a- 
rpeBaiteM, pearoBann ca KaTa/iHTHHKHM TBonc^eM M3 
Tna m Ha Kpajy flann yrn>eH flnoKCMfl. Ako je OBa itnxoBa 
Mfleja TanHa, 3Hannno 6m fla je je MaKap Mann fleo ko/ih- 
HMHe yrn>eH flnoKCMfla Kojy cy Bmkmh3m fleTeKTOBann 
HacTana OKcnflaijHjoM opraHMKa. Mfleje OBe flBojmje nc- 
TpancnBana M3a3Bane cy koa hckmx ynecHMKa y BnKMHr 
MncnjaMa flocTa oniTpe peaKflnje. npoij). BneMaH cMa- 
Tpa fla HaBapo IoH 3 a/iec m MeK Kej m3 npeBennKe ncen>e 
fla Hal)y opraHCKy MaTepnjy, na Moncfla m TparoBe >khbo- 
Ta Ha Mapcy noKymaBajy fla flOKancy fla pe 3 ynTaTn ca 
BnKMHra Hncy KopeKTHn. Pbnx flBojnija to nopnny, ann 
CMaTpajy fla mnxoBe pe3ynTaTe Tpe 6 a y3eTn y o63Mp 
npn cn mhhmm kocmhhkhm MncnjaMa y OyflyhHOCTM. 
Ochobhm motmb 3a Tparame 3a opraHCKOM MaTepnjoM 
Ha Mapcy je noTpara 3 a HeKaflauntHM nnn Moncfla 


caflamitMM oOnnijHMa ncMBOTa. no 3eMan>CKMM CTaHfla- 
pflHMa, ncMBOTa He Monce 6mtm 6e3 npncycTBa BOfle. Ofl 
Kafla ce noBpmnHa Mapca ncTpancyje kocmmhkmm 6po- 
flOBMMa, nnn y HOBnje BpeMe n B03nnnMa Koja ce Kpehy 
no noBpmnHM nnaHeTe, y nnTepaTypn ce nojaBTBHBa/io 
nyHO paflOBa y KojnMa cy pa3HM o6/ihijh pen>e(j)a Ha 
Mapcy TyManeHM Kao pe3ynTaTH BOfleHnx TOKOBa Kojn 
cy Ty nocTojann y flaBHoj npomnocTM. Mcto TaKO, 
M3Bo^eHM cy n flOKa3H 3acHOBaHM Ha aHann3aMa pen>e4>a 
fla cy Ha nojeflHHHM flenoBMMa noBpmnHe Mapca no- 
CTojann m OKeaHM. noniTO je Mapc cafla onnrneflHO cyB, 
6nno je y nnTepTypn m pa3MaTpan>a y3pOKa cyme Ha Toj 
nnaHeTM. Mel)yTHM, m y obhm MCTpancMBamMMa BancHy 
ynory nrpa pa3flBojHa Moh MHCTpyMeHaTa KojnMa ce 
Bpme CHHMama. HoBe aHann3e, 3acHOBaHe Ha aHa/in3a- 
Ma CHMMaKa ca caTennTa Mars Reconnaissance Orbiter 
(MRO) noKa3yjy fla Mapc M3rnefla hh y CBojoj flaBHoj 
npomnocTM Hnje oOnnoBao BOflOM (Ha npMMep Kerr, 
2007). nocTaBn>a ce nnTa me 3aiiiTO, a OBaj pe3ynTaT HMa 
flnpeKTHe MMnnnKaflnje Ha MoryhHOCT nocTojama >km- 
BOTa Ha Mapcy. AHann3e ce HacTaBTBajy. 

3aK/byHaK 

Y obom nnaHKy cmo npMKa3ann HOBe pe3ynTaTe Be3aHe 
3a MoryhHOCT nocTojama opraHCKe MaTepnje Ha Mapcy. 
Ha Kpajy cmo noMeHynn n HeKe HOBe pe3ynTaTe Be3a- 
He 3a nnTame eBeHTyanHor nocTojama BOfle Ha Mapcy. 
YnpKoc Tpajamy MCTpancMBama, KBannTeTy onpe- 
Me n n>yfln, npoOneM je OTBOpeH. CnTyaflnja je mhoto 
KOMnnnKOBaHnja Hero mTO je to M3rneflano y flo6a 
MMcnje Bmkmhk KoHanaH pe3ynTaT - fla nn Ha Mapcy 
HMa nnn HeMa opraHCKnx MaTepnja n BOfle ce He Ha3n- 
pe, a MCTpancMBama ce HacTaBn>ajy. 
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Organic matter on Mars: does it 
exist or not? - Vladan Celebonovic 

In 1976 two Viking spacecraft landed on Mars and did not 
find organic matter. This paper is a review, based on cur¬ 
rent research literature, on the problem of organic matter 
on Mars, as well as on the possible explanation of the null 
result of the Viking experiment. Some new results con¬ 
cerning the presence of water on Mars are also briefly 
mentioned. 
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IJpHO oko - M64 


Cyo,ap Be ranaxcnje je ynnHno ^a OBaj 3Be3,o,aHn cMcreM ,o,o6nje 
M3y3eTaH name#, ann n Heo6nnHa yHyTpamita KpeTaita. M64 xa- 
paKTepMine cnexTaxynapHn TaMHM nojac (cacTaBTteH 0 , 0 , necrnija 
npaniMHe) Mcnpe^ cjajHor je3rpa ranaxcnje, no KOMe je ( o,o6nna 
Ha^nMaK ranaxcnja „I],pHO Oko” nan „3;io Oko” Ha oboj (|)oto- 
rpa(j)njn ijeHTpaaHor flena M64 CHMMTteHor CBeMnpcKMM Teae- 
CKonoM Xa6a, MonceMo ^a bm^mmo (jame ,o,eTan>e TaMHor nojaca. 
M64 je no3HaTa Mel)y acTpoHOMMMa aMaTepnMa jep je BH^TtHBa 
n y3 noMoh Manor Teaecxona. npBn nyT je (j)paHijycKn acrpo- 
hom Mecnje CBpCTao y CBoj xaTaaor y 18 -tom BeKy. Haaa3n ce y 
ca3Be>K])y BepeHMKMHa Koca, Ha yn,an>eHOCTn 0 , 0 , oko 17 MnnnoHa 
CBeTnocHnx roflHHa. Ha npBn norne,o, tmhm ce ^a je M64 peaaTMBHO 
yo6naajeHa cnnpaaHa raaaxcnja. Kao n xo,o, BehnHe raaaxcnja, CBe 
3Be3,o,e y M64 poTHpajy y mctom cMepy - CMepy KpeTaita Ka3an>xe 
Ha caTy. MnaK, ,o,eTan>HHja ncTpancnBaita cnpoBe^eHa ^eBe^ece- 
tmx ro^MHa npomnor Bexa, flOBeaa cy , 0,0 3anaityjyher OTKpnha 
A a Mel)y3Be3,n,aHH rac y cnon>amH>HM o6aacTHMa M64 pOTMpa y 
cynpOTHOM CMepy 0 , 0 , raca m 3Be3,o,a y yHyTpamH>MM o6aacTHMa! 
Aktmbho 4>opMMpaH>e hobmx 3Be3,o,a ce ^emaBa y o6aacTH me ce 
cynporao pOTnpajyhn racoBM cyo,apajy, HaroMnnaBajy m ca6njajy. 
Ha canijn je noce6HO aaxo yoanTH Bpeae nnaBe Mna^e 3Be3,o,e xoje 
cy ce Tex (j)opMHpaae, 3aje,n,HO ca oOaarjHMa BOflOHnxa (Ha chmm- 
Ky ce BM^e xao pyacnaacTe ofinacm), xojn cjajn 3aTO hito je H3ao- 
nceH jaxoM ynTpan>y6nHacTOM 3paaeH>y HOBO(j)opMHpaHHx 3Be3,o,a. 
Actpohomm Bepyjy a cy cynporao pOTMpajyhM ^mckobm raca Ha- 
CTaan xa,o,a je M64 ancop6oBaaa caTeanTCxy raaacxnjy ca KojoM ce 
cyn,apnna, npe oxo Mnnnjapfly ro^MHa. OBa Maaa raaaxcnja je ca^a 
noTnyHO yHMHiTeHa, aan 3Harjn cyo,apa ocrajy y Bn,o,y raca xojn po- 
TMpa y cynpOTHOM CMepy Ha o6o,o,y M64. OBa (j)OTorpa(j)Mja M64 
je CHMMTteHa Xa6aoBOM nnaHeTapHOM xaMepOM ninpoxor non>a 
( WFPC2 ). Oinxa y 6ojn je xoMno3MT (j)OTorpa(j)Mja cHMMTteHMx 
xpo3 neTMpM pa37iMHMTa <J>nnTepa. OnnTepM M3oayjy nnaBy cbct- 
;ioct, CBeiviocr 6;incxy HHcJjpanpBeHOM ^e/iy cneKTpa, ijpBeHy 
CBeTnocT xojy eMMTyjy aTOMM BOflOHnxa xao m 3eaeHy cbcthoct Ha 
Ta/iacHoj ^yncMHM Stromngren y. 

Stromngren y? 

Hengt Georg Daniel Stromgren (1908-1978), ^aHCKM acTpoHOM m 
acTpo4)M3Mnap. nMOHMp (j)OTOMeTpnje n ocHMBan UVBY 4>oto- 
MeTpMjcxor CMCTeMa 1956 ro,o,MHe, Kojn je 1958 ^onyiteH 0 , 0 , CTpaHe 
David L. Crafword-a. Y ochobm to je cncreM xojn o6yxBaTa aeTnpn 
6oje (TanacHe flyncnHe) y3 ^o^aTaK H/3 (j)MnTepa. U,eHTpaaHe 
TanacHe ^yniMHe cy 350,411,476 n 547 nm ,0,0k je noaymnpnHa (Tj. 
oncer) 30, 19, 18 m 23 nm , pecneKTMBHO. 

npeMa: www.hubblesite.org 
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Mp BojaH Ap 6 yTi/ma 

AcTpoHOMCKa oncepBaTopuja, 
Beorpa,n, 

KaTe,n,pa 3 a acTpoHOMMjy, MaTeMaraHKn (JmKynTeT, 

Beorpa,n, 


CynepHoee 

Knaci/i<|>i/iKaMi/ija cynepHOBi/ix 

MHTepecoBaite 3a npoynaBaite cynepHOBMx (SN) noc7ie,n,H>nx 
ro^MHa je 3Ha4ajHO iiopac;io nparefrn BepOBamo o6HOB7teHe, 
npe CBera ayT0Mam30BaHe, noTpare 3a 6 /imckmm, aan n a a/ie- 
kmm cynepHOBaMa. Oa npBe BaHra/iaKTM4Ke cynepHOBe 1885. 
flo ,D,aHacje OTKpMBeHO Bnuie oa 3000 cynepHOBMx, oa Kojnx cy 
MHore Ha kocmotiohikmm yAa/beHoemMa 1 . 3m4ajaH Tpyo, yao- 
aceH je y KnacMcJjMKau.Mjy cynepHOBMx, OApel)nBaH>e H>nxoBe 
yaecraHOcm ( 3 a pa3an4MTe TMnoBe SN m TMnoBe raaaKcnja), 
pa3yMeBan>e MexaHM3Ma cynepHOBMx m noBe3MBaH>e ca 
3Be3,D,aMa pOAMTea>MMa oa Kojnx noTMHy. Kao nocaeAnu,a 
OBMX MCTpa>KMBaHKMX HanOpa flOLLUIM CMO KOHaHHO M ,0,0 
onniTe npMXBaheHe cxeMe o ABe pa3an4MTe Kaace cynep¬ 
HOBMx; SN la Koje iiOTnay oa CTape, iioiiyaaij,nje II ( r ra4Hnje 
npeflCTaBTbajy TepMOHymieapHy eKcnao3njy C/O 6eaor na- 
TyibKa y tcchmm ^bojhmm CMCTeMMMa), m SN II m Ib/c Koje 
noTMny oa Mna^Mx MacMBHMx 3Be3^a m Hacrajy Kao pe3yaTar 
rpaBMTai^MOHor Koaanca (t3b. Koaancnpajyfre SN, oa eHr. core¬ 
collapse supernovae). McropnjcKn, KaacncjMKaijnja SN npeMa 
oiiTMHKOM cneKTpy 3ano4e/ia je npeno3HaBaH>eM Kao noceOHe 
Kaace SN I Koje HeMajy anHnje BOAOHMKa (H) y cbom cneKTpy, 
m SN II Koje naK noKa3yjy npMcycTBO BOAOHMKa y cneKTpy. 
Ocmm Tora, SN II noKa3yjy m Bpao niMpoKO (jxyroMeipMjcKO 
noHamaite (pa3an4MTe KpMBe cjaja) 3a pa3/iMKy oa SN I Koje cy 
M3r;ie^a/ie Kao je^Ha npnan4HO xoMoreHa Kaaca oOjeKara. IIo- 
Ka3a/io ce KacHnje a a nocToje 3anpaBO Ape cneKTpocKoncKM 
m 4>OTOMeTpMjcKM pa3/iM4MTe noTKoace TMna I: SN la Koje cy 
yjeflHO m je^MHe cynepHOBe Koje ce nojaBTtyjy y eannTMHHMM 
raaaKcnjaMa, m SN lb Koje ce Ha/ia3e y m oko HII o6aacrn, m 
y cnnpajiHMM rpaHaMa, hito jacHO yKa3yje a a H>nxoBe 3Be3^e- 
po^MTeTtM Mopajy npnnaflam nonyaaAnjn I, npeu,M3Hnje a a 
cy to oroTteHe Mnafle MacMBHe 3Be3^e (npeTnocTaBTtaMo ca 
CHamiMM 3Be3^aHMM BeTpoM) Koje cy M3ry6nae cboj oMOTa4 
(eHr. stripped-envelope supernovae). Tpeha noiKaaca SN Ic, 
OTKpMBeHa flocTa KacHnje, He noKa3yje hm anHnje xeanjyMa 
(He) y cneKTpMMa, Te TaKo o^roBapa MacMBHMM 3Be3^aMa- 
pOAMTeTBMMa Koje cy ocTa/ie 6e3 CBojnx H m He OMOTana. 
CynepHOBe TMna II, Kao hito cmo Beh peK/in, 4MHe Bpao xe- 
TeporeHy Kaacy. KaacnaHe SN II Mory ce no^e/iMTM Ha ABa 
(|)OTOMeTpnjcKa TMna; SN II-L 4Mje KpMBe cjaja HaKOH MaK- 
cmviyMa npaKTM4HO anHeapHO ona^ajy, m SN II-P koa KojMx 
bm^mmo T3B. iuiaro, Kao nocaeAnuy peKOM6MHau,Mje H y omo- 
Tany y niMpeity. Ocmm obmx, npeAaoaceHn cy join tmhobm: lib 

1 YnpaBO OBe cynepHOBe OMoryhnTie cy Mepeite Xa6ao- 
Be KOHCTaHTe m napaMeTpa ycnopaBaita, a caMMM tmm 
m 3HanajHa HOBa OTKpnha y KOCMoaornjn (nor/ie^aTM 
Hnp. y Leibundgut 2001), 


Kojn noKa3yje c;ia6o npMcycTBO H, Te TaKo BepOBaino 4MHe 
npe/ia3HM TMn Ka SN lb, Iln ca ycKMM cmmcmohmm anHnjaMa, 
3a Koje ce npeTnocraBTta a a o^roBapajy cynepHOBaMa y 
MHTepaKn,MjM caoK03Be3flaHMMMaTepnjanoM (eHr. circumstellar 
medium - CSM), n Ap. Ocraan tmhobm SN II, KojM He cna^ajy 
hm y je^Hy oa HaBe^eHMx noTKoaca, Tj. MMajy HeKe nocebHe 
ocobMHe, o 6 m 4 ho ce KaacncjMKyjy Kao Ilpec. OB^e 6 m moivim 
ybpojaTM, Haj6anacy m BepOBamo HajnpoyaaBaHnjy MOAepHy 
cynepHOBy SN 1987A y BeanKOM MareaaHOBOM o6aaKy, Kao 
m Zwicky-jeBe TMnoBe III, IV, V BaacHO je Ha Kpajy pefrn a a ce 
npMKa3aHa KaacncjaiKaAnja 3acHMBa Ha paHMM cneKTpMMa cy¬ 
nepHOBMx. Kaxo ce OMOTan HiMpM oh nocraje CBe BMine npo- 
3panaH 3a yHyTpamite c/iojeBe 6oramje MeTa/iMMa, caMMM 
tmm m cneKTpM eBO/iyMpajy tokom BpeMeHa. CxeMarcKM npM- 
Ka3 K7iacM(j)MKau,Mje cynepHOBMx, Kao m KpMBe cjaja m paHM 
cneKTpM 3a HeKe TnnoBe cynepHOBMx ^am cy Ha cnMKaMa 1 
m 2. fleTa/bHnje o cynepHOBaMa m TMnoBMMa cynepHOBMx bm- 
fleTM y paflOBMMa Woosley & Weaver (1986), Sramek 

(1988), van den Bergh & Tammann (1991), Filippenko (1997). 

EBO/iyMi/ija 3Be3Aa u cynepHOBe 


Kao hito je no3Haro, Tpn cy 3aBpuiHe (j)a3e eB07iyu,Mje 3Be3- 
a; 6enn nary7BaK, HeyrpoHCKa 3Be3^a m u,pHa pyna. 3 Be 3 ^e 


SUPERNOVE 



C/iMKa 1. flee ocHOBHe K/iace cynepHOBMx lull 
nofle/beHe cy Ha noTK/iace. CyiHTMHCKu meflaHo 
caivio TMn la Be3aH je 3a nony/iaijMjy II, aok cse flpyre 
cynepHOBe noTMHy oa ivuiaflux 3Be3fla nony/iai^uje I. 
Oro/beHe cynepHOBe (Ib/c), uaxo c|)eHoivieHo/ioiiiKM 
npunaflajy Ti/my I, Kao Ko/iancupajylie cynepHOBe 
c|)M3MHKM cy 6/iM>Ke TMny II. 
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C/ii/iKa 2. Kpi/iee cjaja y B <|)i/MTepy (rope) 1/1 cneKTpi/i 
(flo/ie) pa3/ii/iMi/iTi/ix Ti/moea cynepHOBi/ix; f je BpeMe 
HaKOH MaKCMMyMa, t BpeMe HaKOH Ko/ianca je3rpa 
{Filippenko 1997). 

KOHaHHe Mace (y TpeHyncy cn/iacxa ca maBHor HM3a) MaiBe 
0 , 0 , HaHflpaceKapOBe rpaHnije, M f < 1.4M®, c|)opMMpahe 6e/ie 
nary/Bxe, 3Be3^e Behe xornnHe Mace, ann ncno,o, Oppenhe- 
imer-Volkoff-jbeBe rpaHnije ofl Bp/io npn6/iH>XHO ~ 3iW®, c|)op- 
MMpahe HeyrpoHCKe 3Be3^e, a MacnBHnje 3Be3^e, hcmkhobho, 
i^pHe pyne. 3a pa3/inxy ofl 6e/inx nary/Baxa, npeTnocraB/BaMO 
fla rpaBMTau,MOHM xo/ianc n cj)opMMpaH>e 6ap Hexnx Heyrpo- 
hckmx 3Be3fla n i^pHMx pyna npa to excnoo3nja cynepHOBe. 
CMarpa ce fla 3Be3^e noneTHe Mace ofl 4ax M ~ 8^714® nnax 
Ha xpajy 3aBpmaBajy xao 6e/in nary/Bijn, o^aioie 6 m ce modio 
3aK7byHMTM fla ce cynepHOBe oflnrpaBajy caMo xofl HajMa- 
cmbhmjmx 3Be3fla. Bn,o,eheMo, Me^yTMM, ^a ce OHe Mory js,ecwm 
m 6e/iMM naryTti^MMa, axo ce Ha/ia3e y tcchmm aboJhmm cncre- 
MMMa. 

(Di/i 3 i/iKacynepHOBux 

TepMOHyxoeapHa (TH) excnoo3nja xao MexaHM3aM excnoo3nje 
3Be3fla, oflHOCHO cynepHOBnx, opnrnHajiHO je npe^no>xeHa ofl 
CTpaHe Hoylea & Fowlera (1960), m y3 MHore Mo,o,n(j)nxaLpije 
oflp>xa/ia ce flo ^aHac y Mo^e/iMMa SN TMna la (Woosley & 
Weaver 1986, Hillebrandt & Niemeuer 2000). OraH,n,ap,n,Hn mo- 
fle/i SN la noflpa3yMeBa ,o,e(j)/iaipaLpijy C/O 6e/ior naryrbxa y 
TecHOM flBojHOM cMCTeMy (TflC). EBO/iyu,nja 3Be3^a y TflC, 
HaMMe, oflBMja ce ftpyrannje Hero y c/iynajy ycaM/BeHnx 3Be3^a. 


Yxo/imxo je je^Ha xoMnoHeHTa y CMCTeMy Beh nocra/ia 6e/in 
naryTBax, flpyra xoMnoHenra he HaxoH HanynrraiBa maBHor 
HM3a McnyHMTM CBoj Roche- ob OBa/i m nonexM fla npeTane 
Marepnjy Ha npBy xoMnoHeTy- 6e/ior naryrbxa, (JiopMMpajyhM 
oxo H>era axperjnoHn ,o,ncx. npMpaniTajeM Mace pacry y ^mc- 
xy, Tj. y/Byaj,M Ha noBpniMHM ^ereHepMcaHe 3Be3^e, npMTMcax 
m TeMnepaTypa, m yje^HOM MOMeHTy flo/ia3M flo TH peaxijnja 
m excn;i03Mje xoja pa3HOCM axpeu,MOHy /bycxy. Ha OBaj HanMH 
o6janiH>aBajy ce flaHac Kmcwme m pexypemne HOBe (xa#a 
ce /bycxa noHOBO (jiopMnpa). Axo je axpeu,Mja ^obo/bho 6p3a 
m 6e/in naryTBax MacnBaH, npe/iacxoM Chandrasekhar- OBe 
rpaHMi^e MHMu,Mpa ce rpaBMTarpiOHn xo/ianc, TeMnepaTypa y 
flereHepMcaHOM C/O je3rpy Hamo pacre m na/in ce yr/BeHnx, 
3aiMM XMceoHMX, m TepMOHyioieapHa excn;io3Mja pa3apa nn- 
TaBy 3Be3^y. Oponr Hyx/ieapHor caropeBaixa xpehe ce xa BaH, 
npoM3BOflehM Te>xe e/ieMeHTe, npe CBera paflnoxarnBHn hmxti, 
xojn ce pacna^a npexo: 

56 M -> 56 Co -> 56 Fe 

HMMe ce o6janiH>aBa xapaxrepncTMHHa xpMBa cjaja SN la, 
H>eH nnx (Ni) m pen (Co). Pa37inxa M3Mel)y ,o,e(j)/iaipaLpije m 
fleTOHarjnje je y TOMe hito ce y npBOM c/iynajy (JrpoHT xpehe 
6p3MHOM MaiBOM ofl 3Byxa. Moflenn yr/iaBHOM c|)aBOpM3yjy 
flec|)TiaipaLi,Mjy, Ma^a n 3axacHe/ia fleTOHarpija HMje McxrbyneHa. 
3a pa37inxy ofl excii;i03nje flereHepncaHor je3rpa 6e;ior nary- 
/Bxa, cynepHOBe xofl MacMBHMx 3Be3^a Be3yjy ce 3a rpaBM- 
Tau,MOHM xo/ianc He^ereHepMcaHor je3rpa m (JropMMpaiBe 
HeyrpOHCXMx 3Be3^a m i^pHMx pyna (t3b. xo/iancnpajyhe 
cynepHOBe, Tuna II, Ib/c). MexaHM3aM excnoo3Mje y obom 
c/iynajy no^pa3yMeBa xo/ianc Tj. npBohMiny MMnno3Mjy M3- 
a3BaHy 4)OTOflMcoi4Mjai^MjoM rao>x^a npn bmcoxmm TeMnepa- 
TypaMa: 

56 Fe + y^ 4 He + n 

(Fowler & Hoyle 1964, Imshennik & Nadezhin 1996). Excrnio- 
3Mja HMje TepMOHyioieapHa, Beh ynpaBO noc/ieflMu,a xo/ianca 
m 4>opMMpaH>a HeyTpOHexor je3rpa. Ciio/bamiBM c/iojeBM 
xofl xojnx xo;iaiic HMje 3aycTaB/beH na^ajy Ha je3rpo m „o^- 
cxany”, „ofl6njajy ce”, cJropMMpajyhM Ta/iac xojn xpehyhn ce 
xpo3 CBe pel^y cpe^MHy nocTaje yo,apHM. McTOBpeMeHO Ha 
Ta/iacHOM c|)pOHTy m M3a y OMOTany OTnonMixy TH peaxn,nje. 
Eynyhn fla ce OBaxo npoM3BO^M mhoto Maixa xo/iMHMHa 56 M, 
xo/iancnpajyhe cynepHOBe cy ohtmhxm Maixe cjajHe ofl SN la. 
Obo 6m reHepa/iHO Tpe6a/io ^a 6yo,e c/iynaj 3a SN Ib/c, n Bepo- 
Bamo SN II-L, xoje cy M3iy6n;ie caB, mtim Behn ^eo H OMOTa- 
na. Kofl SN II-P ca MacMBHMM H OMoranoM paHM M3ivie^ xpn- 
Be cjaja oflpe^yje ^enoHOBaHa eHeprnja yo,apHor Ta/iaca, ^ox 
xacHnje flOMMHMpa T3B. nnaro, noc/ie^Mu,a pexoM6nHai^nje 
H y oMOTany (Arnett 1996, Hamuy 2003). noce6aH 3Hanaj xofl 
xonancMpajyhnx cynepHOBMx MMajy HeyrpMHM. 3a pa3nnxy 
ofl je3rapa HopMa/iHMx 3Be3fla, y cyneprycTMM je3ipnMa xoja 
HacTajy rpaBMTai^MOHMM xo/iancoM, Marepnja npecTaje fla 
6yo,e npo3pa4Ha 3a HeyrpMHe n ohm ce fle/iMMM4HO ancop6yjy 
y je3rpy noBehaBajyhn My Taxo TeMneparypy, CBe flox He Ha- 
CTynn HeyrpOHM3aij,Mja. Colgate & White (1966) npBM cy 
npefl/io^cM/iM T3B. HeyrpMHO-TpaHcnopT npou,ec, y xojeM He- 
yrpMHM npe^ajy (^enoHyjy) eHepmjy OMOTany je3rpa m Taxo 
npaxTMHHO y3poxyjy „oflcxox” m cynepHOBy. MoflMcJ/MXOBaHa 
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BapMjaHTa OBor npou,eca canyBa/ia ce po panac Kpo3 Mopen. 
„oflnc»KeHe” eKcroic>3Mje (bm^th Woosley & Weaver 1986). 
Tpe6a, Md)ymM, ncrahn fla cj/eHOMeH cynepHOBe, nocebHO- 
npe/ia3 M3 MMii/i03nje y eKcn/io3njy, join yBeK Hnje noniyHO 
o6janiH>eH. 

3Be3fle-pofli/iTe/bi/i 

Maxo je totobo onniTe npnxBaheHO MnmrbeH>e pa SN la 
noTTmy ofl 3Be3fla cpeflmnx Maca, Koje 3aBpmaBajy Kao 
6e/in nary/bijn y TflC, He nocTojM onniTa camacHOCT o 
3Be3flaMa-poflMTezbMMa (eHr. progenitors) paamviwmx Tnno- 
Ba Ko/iancnpajyhnx cynepHOBMx. IIocToje npefl/ioan pa cy 
SN II noBe3aHe ca 3Be3^aMa paHMx B rnnoBa, a SN Ib/c ca 
ycaM/teHMM O m/im Wolf-Rayet (W-R) 3Be3flaMa. IIpBe npo- 
n,eHe Maca 3Be3,a,a-poflnTe/Ba cynepHOBMx flao je Kennicutt 
(1984), m KacHMje van den Bergh (1988), Kopncrehn ce npe- 
TnocTaBTLeHMM yqecra/iocTMMa m/im CTonaMa cynepHOBMx 
m (j/opMnpama 3 B e3,a,a (eHr. supernova rate - SNR, m star 
formation rate - SFR) 3a Ko/iancnpajyhe cynepHOBe m mnxoBe 
3Be3fle-po^MTe7be. 36or Kpancor >KMBOTa MacMBHMx 3Be3fla, 
CTona, oflHOCHO 6poj Ko/iancnpajyhnx cynepHOBa 3a CTOTMHy 
ro^MHa, Tpe6a/io 6m ,a,a o,n,roBapa 6pojy HOBOpo^eHMx 3Be3,a,a 
y mctom BpeMeHCKOM nepM^y, m 3a oftroBapajyhn MHTepBa/i 
Maca, SNR = SFR Ka,o,a ce HapaBHO OBe Be/iMHMHe M3pa3e y nc- 
TMMje ( a,MHMu ( aMa. CTona cj/opMnpama 3Be3fla, Maca M3Mel)y M L 
MM^flarajeKao: 

r M u 

SFRoc [ f(M)dM 

jm l 


rjjg je N 6poj cynepHOBMx OTKpMBeH y flaroM y30picy ra/iaKcnja 
tokom yxynHor KOHTpo/iHor BpeMeHa T, y jepmimupMa 
ISNu = SN no 10 10 L© y 100 rofl. YxyiiHO KOHTpo/iHO BpeMe 
yKJbynyje y ce6e /iyMMH03H0CT ra/iaKcnje Kao HOpMa/in3a- 
ljmohm c})aKTOp, 6ya,yhn je noKa3aHO pa OHa Kope/inpa ca 
SNR, Kao m BepOBaraohy OTKpnBama cynepHOBe, Koja 3a- 
bmcm op anco/iyrHor cjaja Tj. (})OTOMeTpnjcKor TMna SN Koja 
je y nMTamy (Bupevu Cappellaro et al 1997, van den Bergh & 
Tammann 1991). Hama npBo6nTHa HaMepa je 6n/ia pa ce y 
noTnyHOCTM kopmctmmo pe3y/rraTMMa Koje cyy CBojoj cryn,njn 
po6wm Cappellaro et al. (1999), 6yn,yhn pg koa h>mx nocrojn 
flo6po fle^MHMcaHO kohtpo/iho BpeMe. Kompo/iHO BpeMe je 
op HajBehe Ba>KHOCTM 3 a KopeKTHO o^pdjMBaite SNR, imo 
no,ii,pa3yMeBa e/inMMHau.njy cbmx SN c/iynajHO OTKpMBeHMx, 
3 a Koje je T HeflecjMHncaHO. Ha>Ka/iocT, CTaiMCTMKa je 6n/ia 
HeflOBO/LHO cmypHa fla 6m ce pa3flBojn/ie oro/teHe cynepHOBe, 
Koje cy M3 Tor pa3/iora y3eTe 3aje^HO Kao TMn Ib/c y pa^OBMMa 
Cappellaro et al (1997,1999). MnaK, Be/iMKa BehMHa SN Ib/c, 
Kao HOBMjMx TMnoBa, OTKpMBeHa je m/im nocMaTpaHa y cncre- 
MarcKMM noTparaMa 3a cynepHOBaMa, mTO 3Hann pa, MaKO je 
HaMa Heno3HaTO, flo6po ^ecj/MHMcaHO noje^MHaHHO Kompo/i- 
ho BpeMe nocTojM m yKynHO ce MO>Ke M3paHyHam. K/tymia 
CTBap jecTe pa je obo kohtpo/iho BpeMe mcto 3a SN lb m Ic, Koje 
cy cj)OTOMeTpnjcKn Hepa3/iyHMBe m/im y HajMamy pyicy Bp /10 
c/iMHHe! flpymM penMMa, ce/ieKu,noHM ecj/eKm no^je^HaKo 
ynmy Ha SN lb, o,o,hocho Ic, TaKO pa , y OBoj npe/iMMMHapHoj 
aHa/iM3M MO>KeMO y3eTM: 

v ib _ Nib _ N Ib 

v ic ~ N lc N IC 


rpe je/T3B. noneTHa c})yHKii ( Mja Mace (eHr. initial mass function 
- IMF), f(M) = AM? (Salpeter 1955). Ctea c})opMa IMF je 
3aflOBO/LaBajyba 3 a MHTepBa/i Maca ca KojMM papuMo. npeMa 
van den Bergh-y (1988) 3Be3pe-popm:ejbii SN II MMajy noneTHe 
Mace 8.714© < M R < 18744© Koje oflroBapajy paHMM B cneKTpa- 
hmm K/iacaMa, aok he ycaMibene O m/im W -R 3Be3pe Maca 
> 18744© nocTaTM SN lb. SN Icy to BpeMe HMcy 6vme npeno- 
3HaTe Kao nocebHa K/iaca 2 . HMje 6 m/io noKymaja pa ce Ha HeKM 
hehmh pa3^Boje SN TMna lb o# Ic hm KacHMjnx ro^MHa. MaKO 
cappm/i Be/iMK 6poj npeTnocTaBKM, M/iycTpaTMBHO je noHOBM- 
tm npeTxoflHO noMeHyT nocTynaK Kopncrehn ce hobmm no- 
pauyiMa. J\a 6m oppepvum rpaHMu.e Maca 3a 3Be3pe-popwiejbe 
SN Ib/c M3 MaceHor cneKTpa (jjopMMpama 3Be3fla noTpebHO je 
pa 3HaMo IMF m SNR 3a flare TMnoBe SN. YcBojMheMo, Kao m 
rope noMeHyTM ayropM, Miller-Scab (1979) 4>yHKi^Mjy Mace ca 
f = 2.5, ropmy rpaHMu.y 3 a 3Be3fle-po,a,MTe/Be KO/iancMpajyhnx 
cynepHOBMx M v = 100744© m yHanpe/j, cj/MKCMpany poiby rpa- 
HMu.y ofl M l = 8744© y camacHocm ca TeopMjoM (Nomoto 1984, 
Woosley & Weaver 1986).GcopMje o^pe^eHe ynecTaHOCTM cy- 
nepHOBMx, Tj. pe/iaTMBHM oflHOCM KojM Hac MHTepecyjy, flaTM cy 
y Ta6e/iM 2. SNR 3a flaTM TMn cynepHOBe m MaiMHHe ra/iaxcnje 
^ecj/MHMcaHaje Kao: 


N 

v = — 
T 


[SNh] 


2 Y cbom pafly van den Bergh (1988) KopncTM o^hoc 
oro/teHMx (lb) npeMa KO/iancMpajyhMM cynepHOBaMa 
(Ib+II): v /v ~ 0.26 

v 7 se cc 


r,a,e je N yKynaH 6poj 3a6e/ie>KeHMx SN. Kao 6a3y no,o,aTaKa 
KopMCTuheMo Asiago Supernova Catalogue - ASC (Barbon 
et al 1999), Bep3njy M3 OKTobpa 2004. O,0pe^eHa je ropma 
ipaHnija upBeHor noMaKa z - 0.03 KaKo 6 m ce po6uje\\u pe- 
3y/rraiM o,o,hocm/im Ha CTony cynepHOBMx y /ioKa/iHOM yHM- 
Bep3yMy. Pe3y/iam cy npMKa3aHM y noc/ieflmoj ko/iohm Ta- 
6e/ie 1. Ako ycBojnMO pa , y cpe^meM, npMbnM^CHO 83% cbmx 
KO/ iancMpajyhnx cynepHOBMx je TMna II, a caMO 6 m 11% pe,n,OM 
TMna lb m Ic, M3: 

M~ p dM „ 

_ v 77 _ _ = _2 l 

M~ p dM f M~ p dM v a 

JM l 

flobMjaMo M Ib ~ 24714© m M Ic ~ 31744®. flobMjeHe Bpe^HO- 
ctm noneTHMx Maca KopecnoHflMpajy ca MacMBHMM KpaTKo- 
>KMBehnM O 3Be3flaMa. Ako cy OBe 3Be3fle mctmhckc 3Be3fle- 
po^MTe/LM SN Ib/c, CBoj >kmbot oKoimahe He,n,a/ieKo ofl MecTa 
r,a,e cy poljeHe. Ta 6 e/ia 2. flaje acou,MpaHOCT O 3Be3,o,a pa3/iM- 
hmtmx noTioiaca ca H II 06 /iacTMMa. Bm^mmo pa ce paHMje 
noTK/iace mhoto nernhe cpehy y HII 06 /iacTMMa, ofl KacHMx, 
ca 08 Kao npe/ia3HOM noTK/iacoM (c/iMKa 3.). 3a nonoiace 
KacHMje op 08 >kmbothm bck t noHMH>e 3HanajHO fla pacTe, 
mTO 3Be3paMa paje pobotbho BpeMeHa pa HanycTe MecTO CBor 
po^ema. Haj 6 /in>Ke npeTxoflHO floOnjeHoj Bpe^HOCTM 3 a M Ib 
cy ynpaBO 3 Be 3 fle 08 ca MacoM op M - 23744© (m 3 Allens 
AstrophysicalQuantites , Cox 2000). 
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v [SNu] 

V /v 

se cc 

N Ib /Nk 

Ti/in 

Ib/c 

II 


\ 

E-S0 

< 0.01 h 2 

< 0.02 h 2 


- 

SOa - Sb 

0.11 ± 
0.06 h 2 

0.42 ± 

0.19 h 2 

0.21 

0.92 c 

Sbc - Sd 

0.22 ± 
0.07 h 2 

0.86 ± 
0.35 h 2 

0.14 

0.45 

OcTa/ie a 

0.22 ± 

0.16 h 2 

0.65 ± 
0.39 h 2 

0.25 

0.42 

CBe 

0.08 ± 
0.04 h 2 

0.40 ± 

0.19 h 2 

0.17 

0.53 b 


a Ocra/ie yKTbyHyjy TMnoBe Sm, Irr n Pec. 
b OflHoc SN lb 3a i < 45° je 0.51, Tj. 0.55 3a i > 45° - npaKTMH 
ho ce He Men>ay 3aBMCHOCTM o# MHKTiMHaijnje ra/iaKcnje 
c OBa BMcoKa Bpe^Hocr je BepOBaTHO nocne.o.nu.a cTaTMCTMKe 
Ma/iMx6pojeBa 

Ta6e/ia 1. YnecTa/iocT cynepHOBi/ix y jefli/iHi/iijaMa SNu 
3a pa3/iunuTe Ti/mose SN i/i rajiaxci/ija, 1/13 Cappellaro 
et al (1999). Hubble-OB napaivieTap je h = H o /(75 kms 
’Mpc 1 ). ripeTnoc/iefliba Ko/ioHa flaje OAHocynecTa/iocm 
oro/beHux (Ib/c) i/i Ko/ianci/ipajyhi/ix SN(lb/c + II). y 
noc/iefliboj ko/iohi/i je oahoc SN lb i/i Ic HaljeH y oeoj 

CTyfluju. 

C o63MpoM Ha KBa/iMTaTMBaH KapaKTep aHa/iM3e m rpeniKy y 
SNR, Mo^ceMo nocne^Hjy Bpe^HOCT ycBojMTM Kao AOH>y rpa- 
HMu,y 3a SBea^e-po^MTeTbe oroTteHux cynepHOBMx. Ako je no- 
na3Ha npeTnocTaBKa o ycaMZbeHMM 3Be3flaMa-poflMTe7BMMa 
TanHa, aHa/iM3a noKa3yje fla SN lb HacTajy ko# 3Be3,o,a ca Ma- 
com Ha rnaBHOM amy y pacnoHy 23744© < M [b < 30744®, aok 
cy BBesfle-poflMTeTbM SN Ic MacMBHe 3Be3,o,e M k > 30JVI ®, noT- 
miaca paHMjMx ofl 07. CHaacHnja acou,npaHOCT SNe Ib/c m H 
II obnacTM, y oflHOcy Ha SN II, je MeljymM jom yBeK HecnrypHa 
{Van Dyk et al 1996), a caMMM tmm m cijeHapno ycaMZbeHe 
3Be3#e. AmepHamBHO, oroTteHe cynepHOBe Mory Hacram y 
TflC Kao pe3y7rraT nonyH>aBaH>a PomoBe 3anpeMMHe 3Be3,o,e- 
po^MTe^a m npeHoca Mace Ha KOMnoHeHTy-npaTMou.a. 


/lOKaLii/ija 

cneKTpa/me noTK/iace 


05 

06 

07 

08 

09 09.5 

y CBemi/iM 
Hll 06 - 

jiacn/iMa 

4 

8 

8 

14 

3 2 

y 6 /ieflMM 
Hll 06 - 

ziacTMMa 

2 

2 

2 

6 

6 3 

Hi/icyy Hll 
06 /iacn/i- 

Ma 

2 

6 

3 

15 

16 12 


Ta6ena 2. AcoMi/ipaHOCT O 3Be3fla ca Hll o6nacmivia, 
npey3ero 1/13 van den Bergh (1988) 


IIpeMa pafly Nomoto et al (1994) npe-cynepHOBe (eHr. 
presupernova - 3Be3,o,a Henocpe^HO npe eKcmio3Mje) SN Ic mo- 
rne 6m 6mtm MacMBHe C/O 3Be3,o,e y TflC, cj)opMnpaHe HaKOH 
ABe 4>a3e npeHoca Mace, tokom Kojnx cy yioioiteHM, pe^oM, H 



AVAid 

C/ii/ixa 3. ripocenaH >ki/ibothi/i Bex 3Be3fla y <|>yHKi4i/iji/i 
Mace, y MHTepBa/iy 1-100 ^ @ .3aycBojeHype/iai4i/ijy 
BHflem van den Bergh (1990). 

m He oMOTan. Ctimhho, Woosley et al (1995) MOfle/inpa/in cy 
nporeHMTOpe Tj. npe-cynepHOBe SN lb Kao He 3Be3^e y TflC - 
caMo npBa cj)a3a npeHoca Mace je yiobyqeHa y Mo^en. Y npMH- 
u,nny, caMo 3Be3flaHM BeTap Kojn je jam 3a 3Be3,o,e Behnx Maca 
OB^e He Mipa HajBaminjy ynory, Te 6 m SNe Ib/c npaKTMHHO Ha- 
cra/ie M3 MCTe nonynaij.Mje SBesfla-poflUTerba, Kao m SN II. Ako 
6 m ce SN Ic noHOBO jaBTLa/ie caMo ko^ MacMBHMjMx 3Be3,o,a, 3a 
MHTepBa/i 8 - 100.714© ca^a npnMeH>eH Ha SBesfle-poflMTeTte 
orozbeHMX cynepHOBMx, M3: 

F a AT p dM 

Jm l _ 

Jmj, 

MMa/iM 6 mcmo M Ih ~ 10744© (hito npn6/in)KHO o^roBapa K/ia- 
cm B2). Obo je MeljyTMM Ma/io BepOBaTHO, 6yoyhn ,□£ nocToje 
mhotm flpym Ba>KHn(jn) napaMeTpM Kojn ce Mopajy y3eTM y 
y63Mp 3a oflpetjMBaHje cTone cj)opMnpaH>a npe-cynepHOBMxy 
TflC, Kao 6nM3MHa npamoija, poTaijnja m MeTa/iMHHOCT (Ba>K- 
hm m y c/iynajy ycaMZbeHMx 3Be3,o,a). Kao nocne^MH,a, BepOBaT¬ 
HO nocTojM 3HaTHO nomianaH>e y noueTHMM MacaMa 3a OBe 
3Be3ji,e. Morybe je fla ce m flOflamn napaMeTpM Mory flOBecm y 
Be3y ca noueTHOM MacoM SBesfla-poflUTeTta, MeljymM, aHa- 
;iM3a 6 m y obom c/iynajy 6Mna 3Hamo KOMroiMKOBaHnja m 
yKTbynMBana cj)opMnpaH>e m eB07iyu,njy TflC. KaKaB rofl a a je 
KOHanaH cijeHapno, caMo M3 Mane ynecTa/iocTM SN Ib/c m Ha- 
m6a IMF Monce ce 3aKTbyHMTM ^a cy obo peTKM ^oraljajM. 

JIuTepaTypa: 

• Arnett D., 1996, Supernovae and Nucleosynthesis 
(Princeton: Princeton University Press) 

• Fillipenko A.V., 1997, ARA&A, 35, 309 

. Woosley S.E., Weaver T.A., 1986, ARA&A, 24, 205 


Supernovae - Bojan Arbutina 

This article deals with the classification of supemovae (SNe), 
their rates, progenitors and physics of supernova explosions. 
It also reflects attempts to bring a particular class of SNe - the 
stripped-envelope SNe in connection with their progenitors by 
using stellar initial mass function (IMF) and measured SN rates. 
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MapKO CraneBCKi/i 

Cryn;eHT acTpo(J)M3MKe, MaTeMaTMHKM (jraxynTeT, 

EeorpaA 


MacoBHi/i BynKam/i3aM - 
y 6 i/i 14a ca Kpaja nepivia? 


Y nocneflHbMx 500 MMTiMOHa roflMHa neT nyTa je tkvl- 
bot Ha 3 eM 7 BM npeTpneo M 3 yMMpaH>a orpoMHMx pa 3 - 
Mepa. CnMHHa MacoBHa n 3 yMnpan>a BepOBaTHO cy 
ce oflMrpaBana m paHnje a Tin Tex oa T 3 B. „xaM 6 pnjcxe 
excnno 3 Mje”, Tj. Hamor pa 3 Boja pa 3 HOBpCHOCTM >xmbot- 
hmx o 6 imxa, HayHHmjn MMajy aobotbho (jiocMiiHnx Ha- 
na 3 a 3 a cnpOBol)eH>e CMCTeMaTMHHnx CTyAnja. Y noneT- 
xy MCTpa>KMBaH>a naneoHTOno 3 M cy BepOBann ^a cy y 
nMTaity nocTynHM Aoral)ajM M 3 a 3 BaHM xoM 6 MHaijMjoM 
KjmMaTCKMx m 6 mohoihxmx cjraxTopa. To CXBaTaKbe 
ce npoMeHMno 1980. xa^a je reonor Boirrep AnBape 3 
(Walter Alvarez) ca cbojmm oijeM, 4 )M3MHa P eM Aycm- 
om AnBape 30 M ( Luis Alvarez ), npeflno^xMo Teopnjy no 
xojoj ce, iimpoj jaBHOCTM Hajno 3 HaTMje n 3 yMnpan>e 
xoje je npe 65 MnnnoHa ro^MHa AOHeno nponacT ^mho- 
caypycMMa, AoroAnno BeoMa 6 p 30 , ycneA xaTacTpocjie 
exocMCTeMa M 3 a 3 BaHe y^api^eM acTepon^a. 

Yqap ca He6a 

Ci^eHapMO xojn cy npeATio;>xniin Boirrep m Jlync An- 
Bape3 m HjMxob tmm AaHac je floOpo no3HaT: acTeporiA 
npenHMxa 10 km yAapa y 3eMn>y CTpaxoBMTOM jannHOM, 
AM>xe y aTMOccj)epy orpoMHe xoimnnHe npaiimHe xoja 
6noxnpa CyHneBy CBeTnocT, TMMe OHeMoryhaBa npo- 
rjec 4>OTOCMHTe3e, hito aoboam ao n3yMnpan>a OniBaxa 
m 4>MTonnaHXTOHa. To 3aTMM, 36or npexMAa y namjy 
McxpaHe, aoboam AO Hecrajaita HMTaBor HM3a Apyrnx 
BpcTa xoje oa h>mx 3aBMce. To je CBe npaheHO mo6an- 
HMM BaTpeHMM CTMXMjaMa M XMCeHHM XMHiaMa. KaAa 
ce nocne Hexoimxo roAMHa npaiimHa cnerae, cnaOnje 
npMnaroATBMBe opraHM3Me xojn cy npe>XMBenM OBaj 
nepMOA, Aoxpajnnno 6 m rnoOaimo 3arpeBan>e 36or 
noBehaKba xomjeHTpaijMje C0 2 ycneA noMeHyTMx Ba- 
TpeHMx CTMXMja. OBaj CAeHapMO je Ao6po noTXpenn>eH 
AOxa3MMa m AaHac je omirre npnxBaheH. Ty je npe CBe- 
ra MpMAMjyM, y xnn>aAy nyTa Behoj xomjeHTpaijMjn oa 
HO pMaime, npOHal)eH y cnojeBMMa ceAMMeHaTa nrnpoM 
Aenor CBeTa Ha rpaHMijn reonomxnx pa3Ao6n>a xpeAe 
m TepAMjapa (t3b. K-T rpaHMija), xoja OAroBapa Bpe- 
MeHy oa npe 65 MnnnoHa roAMHa. XnnoTe3y yAapa 
AOAaTHO ocHa>xyjy TparoBM xojn HacTajy Ha bmcoxmm 
T eMnepaTypaMa m npMTncijMMa, xao hito cy HaponMTe 
BpcTe XBaprja, CTaxneHe ajrepyne, tcxtmtm, xao m pa3- 
hm Apyrn reo-xeMMjcxM TparoBM Ha K-T rpaHMijn xojn 
CBeAone o npoMeHaMa y aTMoajrepM m xummm. OBa xn- 
noTe3a je xoHanHy noTBpAy AoncMBena OTXpnheM yAap- 
Hor xpaTepa OAroBapajyhe BeimnnHe n CTapocTM xoa 
M excMHXor nonyocTpBa JyxaTaH. MeJ)yTMM, AaBHO npe 


Hi/iKcy/ia6 xpaTep (Chicxulub Crater) 

/by6a3Houi1iy: PASS 

Hero hito cy AMHOcaypycn TyMapaim 3eMH>OM, xcmbot 
H a 3eMH>n je npeTpneo 3HaTHO toxm yAapaij. npe 250 
MMTiMOHa roAMHa xonHO m oxeaHM cy 6yjaim oa >xmbo- 
Ta. To je 6 mo nepM, 3TiaTHO Ao6a Ononouixe pa3HOBpc- 
hoctm, npeA CBojMM xpaxoM. TaAa je, npeMa (jrocMUHMM 
Hana3MMa, y reonomxn BeoMa xpaTxoM BpeMeHcxoM 
MHTepBany xcmbot totobo noTnyHO 36pncaH ca nnija 
3eMH>e. M3yMMpaH>e xoje je oxoHnano BTiaAaBMHy Beim- 
xmx penTnna yHMHiTMTio je 60% ncnBor CBeTa; y6mja ca 
xpaja nepMa imuino je 3eMn>y 95% o6imxa >xMBOTa. no- 



K-T i/i 3 yMi/ipait>e (yMemi/mKa Bi/131/ija) 

Jby6a3Houjfiy: NASA 
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hito je TeopMja yflapa ca BennxnM ycnexoM ohjacHnna 
K-T M3yMMpaH>e, noxymaHO je ca npHMeHOM hctot 
crjeHapnja n Ha ocrana ueTHpn Bennxa H3yMHpaH>a. 
Hajnpe cy m ko# H3yMHpaH>a ca Kpaja fleBOHa m ca 
Kpaja Tpnjaca npoHaljeHH TparoBH HpHflnjyMa. Y 
cnynajy „Bennxor H3yMHpaH>a” xoje je 03Haunno Kpaj 
nepMa m noueTax Teprjnjapa (P-Tr rpaHHija), Ha xoje 
heMO ce (jioxycnpaTH, y hcxmm MonexynnMa ynteHHxa 
npoHa^eHo je hchito 3a niTa ce Bepyje fla je 3apo6n>eHH 
rac BaH3eMa;tcxor nopexna, hito Taxolje M^e y npnnor 
xMnoTe3M yflapa. A y Majy 2006. ro^MHe, ncnofl hctohhc 
AHTapXTMHxe ne^eHe nnoue, MepeitHMa (jinyxTyaijHja 
rpaBMTai^MOHe cnne noMohy caTennTa, OTXpMBeHa je 
xomjeHTparjnja Mace, T3B. „MacxoH”, hito nanuxn pe- 
ueHO npeflCTaBTta „uBopyry”, Tj. nocneflnijy yflapa. 
MacxoH je oxpynceH npCTeHCTOM CTpyxTypoM xoja je 
BMflTtMBa y paflno-cnmjn noflpynja m xoja CBojoM Benn- 
hmhom m npBMM nporjeHaMa CTapocTM noflpncaBa xn- 
noTe3y yflapa, na cy Hexn Meflnjn Beh npeHenn xaxo je 
npoHa^eH y6nija ca xpaja nepMa. MeljyTHM, TaxaB Ma- 
cxoh je Morao jj, a HacTaHe m hcxmm flpyrnM reonouixHM 
npoi^ecMMa, na he Tex flan>a ncTpancnBaita noxa3aTM fla 
Tim ce paflM o MecTy yflapa. Y MeljyBpeMeHy, ce roMnnajy 
floxa3n xojM BOfle ncrpary y flpyroM npaBijy. npe CBera, 
y cnynajy P-Tr M3yMMpan>a, M30CTao je xpyHCXM floxa3. 
HaMMe, y reonouixHM Hana3nniTHMa Ha P-Tr rpaHmjn 
HMje npoHa^eH OTMcax y6nije - npnflnjyM y bmcoxmm 
xoHi^eHTpai^njMa. fla/te, HOBMja ncTpancnBaita (jrocnn- 
hmx Hana3a yxa3yjy fla je M3yMMpan>e 6nno nocTeneHnje 
m ,n,a ce npoTe3ano toxom CTOTMHa xHTta^a, na m mm- 
nMOHa ro^MHa, hito He n^e y npnnor 6p3oj xaTacTpoijin 
xojy Hanance xnnoTe3a yflapa. M xoHauHo, noflarjn o 
npoMeHaMa xomjeHTparjHja oflpd)eHHx M30Tona aTMo- 
ajrepcxor ynteHHxa cyrepnmy fla je 6noc(j)epa npeT- 
pnena HM3 flyroTpajHnx noryhHnx yrnijaja, a He je^aH 
xaTacTpo4>anaH yflaparj. 

Yflap M3 fly6uHe 

fla/ta MCTpara je yxa3ana Ha hobot rnaBHor ocyMitn- 
ueHor - BynxaHM3aM orpoMHMX pa3Mepa, mhoto Behnx 
Hero hito je uoBeuaHCTBO nxafla BHfleno. IIo reonorn- 
xmm floxa3MMa, y nocneflitHX 300 MnnnoHa roflMHa 
floroflnno ce 12 epymjnja Behnx pa3Mepa Ha xonHy n 
join Hexonnxo y oxeaHMMa. Op, Tor 6poja, Tpn Bennxe 
epymjnje ce BpeMeHCXM noflyflapajy ca BennxnM M3y- 
MMpaibMMa, m join Hexonnxo ca H3yMHpaH>HMa Matter 
MHTeH3MTeTa. Y cnynajy M3yMnpaita ca xpaja nepMa, 
xpHBarj je norjnpaH y Bennxoj 6a3anTHoj BynxaHcxoj 
ohnacTn y Cn6npy. BynxaHH3aM Ha 6nooj)epy Monce 
p a yTnne Ha Bnrue HaunHa. fla 6m M3a3Bao MacoBHo 
M3yMnpaite iteroBn eijrexTH Mopajy 6mtm Ha rno6an- 
hom HMBoy m Mopajy pa yTnuy xaxo Ha >xhbot Ha xon¬ 
Hy, Taxo m Ha ncnBOT y Mopy. KpaTxopouHH eijrexTH 
BynxaHcxnx epymjnja Ha xnnMy cy flo6po no3HaTn. 
HajBeha epymjnja XX Bexa, MayHT IlnHaTyha, 1991. 
H3a3Bana je nap rnohanHe TeMnepaType 0,0, 0,5° ycneji, 
noBehaita xomjeHTparjHja BynxaHcxor nenena m ae- 
poco/iM y CTpaTOc4>epM. Epymjnja BynxaHa JIaxn Ha 



rio/iyocTpBO KaivmaTKa tokom jaHyapa 2004. roA^He. 
LIpeeHa 6 oja noxa 3 yje 06 /iacT 3 axBaheHy epym^ujoivi 
By/ixaHa Sheveluch (3283 m) n Klyuchevskaya (4835 m ). 

Jby6a3Homhy: Jeff Schmaltz, MODIS Rapid Response 

Team, NASA/GSFC 

McnaHfly 1783-1784 MMana je xaTacTpo^anHe nocne- 
flni^e no >xhbot Ha ocTpBy n M3a3Bana rnohanHn na^ 
TeMnepaType 0 , 0 , 1°. Otpobhh racoBn xoje M36ai^yjy 
BynxaHn, xao hito cy xnop m (jniyop, M3a3MBajy noxan- 
Ha nycTorueita, a xnop noryhHO yTnne m Ha 3aniTHTHH 
cnoj 030Ha. Ha6pojaHn e^exTn Tpajy CBera Hexonnxo 
Mecei^n nnn roflMHa, jj ,ox ce neneo m OTpoBHe MaTepnje 
xnruoM He ncnepy M3 aTMoc^epe. Ta^a nonaxo Ha ci^e- 
Hy CTyna e^exaT CTaxneHe 6auiTe ycne^ C0 2 xojn ce y 
BennxnM xonMHMHaMa H36arjyje npnnnxoM epym^nje, m 
3HaTHo flynce ce 3a,t],pncaBa y aTMoc^epn o# ocTannx M3- 
6aneHHx racoBa. CBe obo Bancn 3a epym^nje H3 cxopnje 
MCTOpnje. Epym^nje xoje cy ce floroflnne y CnOnpy npe 
250 MnnnoHa ro^MHa, cBojMM pa3MepaMa ^anexo npe- 
Ba3Mna3e CBe hito je HOBenaHCTBO MMano npnnnxe fla 
BM^n. OBe epym^nje cy, ca npexnflHMa, Tpajane Bnrue 
CTOTMHa xHTta^a, na n MnnnoHa ro^MHa. Toxom m Ha- 
xoh CBaxe epymjnje ycne^nna 6n T3B. „BynxaHcxa 3H- 
Ma”: cMaiteHo CyHneBo 3paneite Ha noBpuiMHM 3eMnje, 
noBehaHa OTpoBHa ncnapeita n xncene xMtue, npo6ne- 
MaTMHHa 4>OTOC MHT C3a n npexM^M y naHijy ncxpaHe. 
CBaxnx Hexonnxo CTOTMHa roflMHa, Tex hito 6n cpe^n- 
Ha nonena ^a ce onopaBn^a o# ^ei^eHMjy ^yre epym^nje, 
ycne^nna 6n HOBa. Ha OBe xpaTXOTpajHe „BynxaHcxe 
3MMe” Ha,t],OBe3yje ce flyropouHM TpeH# rnohanHor 
3arpeBaita M3a3BaH yrn^eH-^MoxcnflOM M36aneHMM 
y epym^njaMa. Me^yTMM, npoi^eiteHo je fla 6n Taxo 
noBehaHa xomjeHTparjnja C0 2 M3a3Bana pacT rnohanHe 
TeMnepaType flo 5°, hito je aobotbho ^a MCTpehn MHore 
BpcTe, ann He n fla M3a30Be noMop pa3Mepa o xojnMa 
CBe^one (jrocnnHH Hana3n Ha P-Tr rpaHMi^n. fla 6n pa3- 
perunnn OBaj nocne^itM ^eo 3aroHeTxe reono3n cy ce 
yflpyncnnn ca opraHcxnM xeMMnapnMa y noTpa3H 3a 
xeMMjcxMM „4>ocnnnMa” - 6noMapxepHMa. HanMe, He- 
xn opraHM3MM ocTaBnjajy 3a co6om opraHcxe Monexy- 
ne xojn ycneBajy ^a npencMBe pacna^ h>mxobmx Tena n 
ocTajy 3apo6njeHM y ce^nMeHTHMM CTeHaMa. Obm 6no- 


MACOBHM BYJ1KAHM3AM - YBI/lUA CA KPAJA flEPMA 
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MapKepM Mory ,n,a noc/iy>Ke Kao flOKa3 o flaBHO HecTannM 
obnnflMMa >KMBOTa Kojn He ocTaBTbajy cxeneTHe (jiocn- 
ne. Ha npnMep, MHore BpcTe MMKpo6a ocraBn>ajy Tpa- 
roBe KapaKTepMCTMHHMx /lunula M3 CBojnx hennjcKnx 
MeM6paHa KOJM ce MOry OTKpMTM HapOHMTOM BpCTOM 
MaceHe cneKTpoMeTpnje. EnoMapKepn ca P-Tr rpaHn- 
fle yKa3yjy fla cy tokom „BennKor M3yMMpan>a” oKeaHM 
6m/im y CTaH>y ca M3y3eTHO hmckmm npofleHTOM Knceo- 
HMKa - aHOKCMjM. OTKpMBeH je Be/iMKM 6poj OCTaTaKa 
4)OTocMHTeTMHKe 3eneHe cyMnop 6aKrepnje Koja flaHac 
Hace/baBa aHOKcnnHe MopcKe cpeflHHe Kao hito cy Be- 
nMKe flybnHe hckmx je3epa m IfpHO Mope. OHe flobnjajy 
eHeprMjy TaKO hito Bpme OKCHflaflnjyxMflporeH cyn(j)Hfla 
(H 2 S), raca kojm je BeoMa OTpOBaH no BehnHy >khbothhx 
06/iMKa. npMcyTHOCT 6MOMapKepa OBe baKTepnje Koja 
Monce fla oncTaHe caMo y cpeflHHaMa 6e3 KMceoHMKa, y 
cnojeBMMa ceflHMeHara kojm cy KpajeM nepMa oflroBapa- 
nn n/iMTKMM MopcKMM cpeflHHaMa, yKa3yje fla je Tafla naK 
m noBpniMHa OKeaHa 6M/ia 6e3 KMceoHMKa, a 6oraTa H 2 S. 
flaHac je KOHfleHTpaflnja KMceoHMKa y OKeaHMMa npn- 
timhho yjeflHaneHa 3aTo hito ce ancop6yje Ha noBpuiMHM 
M3 aTMoc^epe m npeHOCM Ka flHy. CaMo y peTKMM oxon- 
HOCTMMa, KaKBe Bnaflajy y IfpHOM Mopy, Ha oflpel)eHHM 
AybnHaMa jaBTba ce aHOKcnnHO craite Koje oMoryhaBa 
aHaepo6HMM opraHM3MMMa fla oncrajy y BOfln m npon3- 
BOfle xMflporeH cyn(j)Hfl. Ca nopacTOM KOHfleHTpaflnj e 
H 2 S ce Kpehe HaBMuie, n cycpehe kmccohmk Kojn ce 
cnyuiTa Ka flHy. Y HOpManHHM yc/iOBMMa OBa flBa cnoja 
cy y paBHOTOKn, a H>nxoBa flOflnpHa noBpuiMHa, Koja 
ce Ha3MBa xcmoktimh, je CTa6n/ma. Mel)yTHM, aKo flol)e 
flo nafla KOHfleHTpaflnj e KMceoHMKa y OKeaHMMa, ycno- 
bm nocTajy HaKnoiteHM noMeHyTMM 6aKTepnjaMa Koje 
noHMH>y obnnHnje fla ce pa3MHoncaBajy m ocno6al)ajy 
Behe KonMHMHe H 2 S. Ako KOHfleHTpaflnja H 2 S npel)e 
oflpe^eHy KpMTMHHy BpeflHOCT, xeMoicnnH, Kojn pa3flBa- 
ja BOfle 6oraTe kmccohmkom m xnflporeH cyn(j)HflOM, 6m 
ce Harno noMepMO Ka noBpuiMHM m Kao pe3ynTar, Benn- 
Ke KonMHMHe obot oTpoBHor raca 6m 6nne ocno6ol)eHe 
y amocijiepy. McTpancnBaita noKa3yjy fla je KpajeM 
nepMa y OKeaHy 6nno npon3BefleHO aobotbho H 2 S fla 
M3a30Be noMop m Ha KonHy m y Mopy. Ann OBaj OTpo- 
BaH rac HMje 6mo jeflHHH ybnfla. XnflporeH cy/i(j)nfl 6 m 
TaKo^e Hanao n 3eMn>HH 030hckm OMOTan Kojn lutmtm 
>khbot ofl ynTpa7by6nnacTor (UV) 3paneH>a. floKa3 fla 
ce TaKaB nopeMehaj flecno y osohckom OMOTany Hal)eH 
je y 4>ocnnnMa cnopa Ha rpeH/iaHfly Ha KojnMa ce BMfle 
TparoBM flyroTpajHe H3no>KeHOCTH UV 3paneH>y bhco- 
Kor MHTeH3MTeTa. OMTonnaHKTOH je BeoMa ocemMB Ha 
UV 3paneH>e, hito MonceMO fla bmammo m flaHac ncnofl 
„pyna” y osohckom OMOTany, HapOHMTO Ha AHTapKTMKy, 
rfle bnoMaca (jiHTonnaHKTOHa Harno onafla. A KaKo cy 
obm opraHM3MM Ha caMOM flHy namja ncxpaHe, h>hxobo 
yHMuiTeite 6m flOBeno flo MacoBHor noMopa. TaKol)e, 
ycnefl BennKnx KonnunHa C0 2 n H 2 S, KOHfleHTpaflnja 
KMceoHMKa y aTMoajiepn 6n 3HaTHO ona/ia. Etana3H 
yKa3yjy fla je npe 250 MnnnoHa roflMHa KOHfleHTpaflnja 
KMceoHMKa M3HOcnna 16%, HacnpaM 21% kohmko h3ho- 
cn flaHac. To 3HanH fla cy caMo Hnnce HaflMopace bmcmhc 
6nne HacraitHBe. 


Em/mor 

nouiTO je m nocneflH>M fleo Ha cbom MecTy, KOHanHO 
MonceMo fla peKOHCTpynmeMo fleo tok flpaMaTMHHMx 
flora^aja Kojn cy totobo HCTpebnnn >kmbot Ha 3eMn>n. 
npe oko 250 MnnnoHa roflMHa, npopaflnna je Be/inKa 
BynKaHCKa obnacT y Cnbnpy. Epyiiflnje orpoMHMx pa3- 
Mepa, ca npeKMflMMa, npoTe3ane cy ce flync BMtue cTOTMHa 
xMTbafla, a no hckmm npofleHaMa m flo HeKonnKO mm/imo- 
Ha roflMHa. nocne CBaKe epynflnje, HaKOH KpaTKOTpajHe 
„BynKaHCKe 3MMe”, ycnefl noBehaita KOHfleHTpaflnje CO 2 
nojanaBa ce e^eKaT cTaicneHe 6auiTe n flona3n flo pac- 
Ta rno6anHe TeMnepaType. noBehaHa TeMnepaTypa m 
KOHfleHTpaflnja C0 2 OTencaBajy OKeaHMMa fla ancop6yjy 
KMceoHMK M3 aTMOc^epe, na HacTajy ycnoBM Kojn Mfly Ha 
pyKy aHaepo6HMM 6aKTepnjaMa Koje npoM3BOfle BennKe 
KonnHMHe H 2 S. npBM Ha yflapy je >kmbot y OKeaHMMa, Ka- 
ko 36or HeflocTaTKa KMceoHMKa, TaKO n 36or OTpoBHor 
H 2 S. Y6p30 OBaj OTpOBaH rac M3a3MBa m noMop Ha Kon- 
Hy, a KOHanaH yflapafl 3aflaje HanaflOM Ha 030hckm omo- 
Tan. Kao pe3ynTaT 96% MopCKMx m 70% KonHeHMx Bpcra 
je MCTpe6rbeHO. nocneflitMx roflMHa ce roMnnajy flOKa3M 
Kojn cyrepMtuy fla je cnnnaH cfleHapno oflroBOpaH 3a 
join HeKa ofl MacoBHMx M3yMMpaH>a. HaMehe ce nMTaite 
fla nn, m KonnKo TbyflCKa BpcTa Tpe6a fla CTpenn? flaHac 
je KOHfleHTpaflnja C0 2 oko Tpn nyTa Malta ofl KpMTMH- 
He. Me^yTMM, no npofleHaMa pacTa, OBa BpeflHOCT 6n 
Morna 6mtm flocTMmyTa Beh KpajeM Mflyher BeKa. To he 
ycnocTaBMTM ycnoBe fla noHOBO OTnonHe aHOKcnja OKe- 
aHa. fla nn he Tafla tohkobm obot naKneHor MexaHM3Ma 
noHOBO 6mtm noKpeHyTM? HaflaMO ce fla Tbyfln HMKafla 
Hehe 6mtm y npnnnflM fla to HenocpeflHO ca3Hajy. 

JIuTepaTypa 

• Ward D. P.: October 2006, ’’Impact from the Deep”, 
Scientific American 

• White V. R.: 2002, ’’Earth’s biggest ’whodunnit’: 
unravelling the clues in the case of the end-Permian 
mass extinction”, Department of Geology, University 
of Leicester 

OBaj nnaHaK pal)eH je nofl pyKOBOflCTBOM flp flejaHa 
ypomeBMha n Mp flparaHe Mnnh y OKBMpy npefl- 
MeTa MeTOflnKa HacTaBe n MCTopnja acTpoHOMnje. 
(npuMn^eHO Maja 2007) 

Massive vulcanism, the 

end of Perm killer - Marko Stalevski 

The paper describes the possibility that extention of 
species including the dinosaurus was a concequence 
of numeruos vulcanic eruptions which poluted atmo¬ 
sphere with ashes and toxic gases, thus diminishig the 
survival probability of various species. There are indica¬ 
tions that those vulcanoes were in Siberia. 
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MACOBHM BY/1KAHM3AM - YBMflA CA KPAJA flEPMA 



floflaTHu KOMeHTap: 

Pacnafl acTepoi/ifla Koji/i je 
yHi/iiiiTi/io Ai/iHOcaypyce 

Tpno MCTpa>KMBa^a ca Southwest Research Institute y 
Ko/iopa^y objaBno je cenTeM6py 2007. ro^MHe pa a y 
KOMe cy M3yMMpaH>e flMHOcaypyca npe 65 MM/inoHa 
roflMHa noBe3a/iM ca cy^apoM Kojn ce oflMrpao y acTe- 
poMflHOM nojacy hckmx 100 MM/inoHa ro^ima paHnje. 
IIpeMa HjMxobom MCTpa>KMBaH>y, AcTeponA (298) 
Baptistina 1 n Lje/ia nopoflmja acTepon^a xoja Aenn nc- 
Ty nyTaity y AaBHoj npouuiocTM bn/in cy je^HO Te/io 
npe^HMKa oko 170 km. Cy^ap ca ApyrnM acTepon aom 
flOBOflM ,0,0 cj)opMnpaH>a j aTa KaMeHMx ocTaTaxa oa 
K ojnx je npeMa cnMy/iaijnjaMa oko 300 6mtio npenHMKa 
Beher oa 10 km n oko 140 000 nnjn je npenHMK M3HaA 
1 KM/ioMeTpa. EoHMMa HaKOH cyAapa cjiparMeHTM cy 
noA A^jcTBOM rpaBMTaAMOHMx cn/ia n/iaHeTa, Cymja 
na HaK n T3B. JapKOBCKM 2 ( Yarkovsky ) ecjieKTa TiyTa/m y 
noTpa3M 3a CTa6n7iHnM op6MTaMa. KaKo cnMy/iaijnja 
noKa3yje, jeAaH oa neT (JiparMeHaTa je 6no M3ByneH 
M3 acTepOMAHor nojaca m KpeHyo Ka yHyTpauiH>MM 
n/iaHeTaMa CyHneBor CMCTeMa. JeAaH oa h>mx, npen- 
HMKa oko 10 /cm je npe 65 MM/inoHa roAMHa 3aBpnmo 
CBoj nyT yAapMBHm y 3eM7i>y y 6tim3mhm no/iyocTpBa 
JyKaTaH. HaHMHMBmn KpaTep npenHMKa 180 km yTM- 
ijao je Ha moba/my npoMeHy ktimmc m npoy3poKOBao 
MacoBHO M3yMMpaH>e >KMBor CBeTa Ha Hamoj n/iaHe- 
tm. AHa/iM30M y3opaKa MaTepnjana M3 caMor KpaTepa 
npOHa^eHM cy yrTBeHMHHM xohapmtm, hito mac y npn- 
nor noTBpAM Teopnje jep je acTepon a Baptistina MCTor 
cacTaBa. CnMy/iaijnja je TaKolje noKa3a/ia Aa nocrojn 
BepOBaTHoha oa oko 70% Aa je (JiparMeHT npenHMKa 
neTMpM KM/ioMeTpa OAroBopaH 3a HacTaHaK KpaTepa 
Tnxo HacTa/ior npe 108 MM/inoHa roAMHa. KaKo y obom 
c/iynajy He nocToje y30pijn ca Tinija MecTa 3aK7i>yHaK 

1 298 Baptistina , OTKpMBeH cenTeM6pa 1890. toamhc 
oa CTpaHe (JipaHijycKor acTpoHOMa Auguste Charlois 
(tokom cbot 6opaBKa m paAa y Hnijn, OTKpno je 99 
acTepon Aa). 

2 JapKOBCKM e4>eKaT je cn/ia Koja ao/i yje Ha Te/ia Koja ce 
HepaBHOMepHO 3arpeBajy hito y3poKyje CTBapaite 06 - 
pTHor MOMeHTa. YTMi^aj OBe cn/ie je HajyoHTBMBnjn Ha 
Te/iMMa Be/iMHMHe ao 10 /cm (MeTeopoMAM m/mtim acTe- 
ponAn). EcjieKaT je ynno pycKM nroKeitep MBaH Ocmo- 
noBMH JapKOBCKM ( Ivan Osipovich Yarkovsky (1844- 
1902)), KojM ce y ctio6oaho BpeMe 6 aBMo pemaBaiteM 
pa3HMx HaynHMx npob/ieMa. EoAMHe 1900, npMMeTMO je 
Aa CBaKOAHeBHO 3arpeBan>e Te/ia Koje poTMpa y cbcmm- 
py aoboam ao CTBapaita cn/ie, Koja MaKO c/iaba y AyrMM 
BpeMeHCKMM MHTepBa/iMMa Mo>Ke 3HanajHO Aa yTnne Ha 
op 6 nTe Ma/iMx Te/ia. CKOpo AeceT roAMHa KacHMje, paA 
je Aornao y pyKe Ectohckom acTpoHOMy OnMKy (Ernst 
J. Opik (1893-1985)), Kojn he ra TeK HaKOH AeceT toam- 
Ha noHOBO y3eTM y pa3MaTpan>e. EcjieKaT je npBM nyT 
M 3 MepeH koa acTepoMAa 6489 Golevka y nepMOAy 1991- 
2003. 



Pacnafl pofli/iTe/bCKor acrepoi/ifla i/i HacTaHaK 
acrepoi/ifla (298) Baptistina. 

Jby6a3HouiTiy: Southwest Research lnstitute.(AFP/HO/ 


Don Davis) 

ce oc/iaiba caMo Ha pe3y/iTaTe AobnjeHe cnMy/iaijnjoM. 
IIpeMa ayTopMMa cjiparMeHTM Baptistina nopoAMije cy 
CBoj MaKCMMyM 6oM6apAOBaH>a MMa/in npe 50 ao 100 
MM/iMOHa roAMHa, a/m m AaHac npeACTaBTBajy npeTH>y 
jep oko 20% acTepoMAa Kojn npo/ia3e 6/iM3y 3eM;i>e 
MMajy nyTaite Koje ce Mory noBe3aTM ca noMeHyTMM 
Aora^ajeM. 

Topau TlaeuHuh 

IIpeMa: Bottke, W. F., D. Vokrouhlicky, and D. 
Nesvorny. Nature 449, 48-53 


The asteroid breakup that wiped 
out the dinosaurs - Goran Pavicic 

The extinction of the dinosaurs 65 million years ago can 
be traced to a collision between two asteroids nearly 100 
million years earlier. 
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n/ip Efli/i Boh 

AcTpoHOMCKa oncepBaTopMja, Eeorpan 


Ha rpaHMi^M apxeonori/ije 
1/1 acTpoHOMMje 


Ofl yBeK cy He6ecKe nojaBe MMane Ba>xaH yrnijaj Ha 
>KMBOTe n>yn,n, noroTOBy OHe xoje cy yxa3MBane Ha npo- 
MeHe BpeMeHCKMx ycnoBa, a TMMe m nrpane Bancny yno- 
ry y mnxoBoj er3MCTemjnjn. 3aTO cy npaBiBeHM xaneH- 
.□.apM xojn cy Be3MBaHM 3a nepMOflMHHOCT He6ecKMx 
nojaBa, He 6m tim ce TMMe npeflBM^eo Ha^onasax pexa 
mtim noflecHMje BpeMe 3a ceTBy. Ka/ieH^apMMa ce, o6nn- 
ho 6aBMo noce6aH cnoj flpyniTBa (npeTenoio BpaneBM, 
CBeniTeHMi^M mtim acTpo/io3M) KojMMa je ljmtb 3aTO 6mo 
y npeflcxasnBamy, o^hocho npopnijamy. HaponnTO 
Ba>KHy y/iory MMano je TyManeme „6o:>xaHCxnx nopyKa 
ca He6a”, xaxo 36or cyjeBepja, Taxo m 36ot pMTya/iHMx 
ncpTaBa xoje je Tpe6a/io npMHeTM pa^n yn,OBon>aBaH>a 
6oroBMMa. 36or Tora cy TanHnje xaneH^ape MMa/iM 
ynpaBO ohm Hapo^M xojM cy ce 6aBM/iM seMiBopaflmoM, 
na cy pa^n 6on>nx npMHOca y TanHO 3aijpTaHOM Tpe- 
HyTxy ceja/iM mtim o6pal)nBann mnBe, mtim nax y Ty 
CBpXy npMHOCMTIM >XpTBe CBOjMM 6o)XaHCTBMMa. Taxo 
xofl Hapofla Jynoie m Cpeflme AMepMxe Hana3MMo xa- 
neHflape npaBibeHe 36or o6pe ( n,a ncpTBOBama y xojMMa 
cy ce nynana n>yn,cxa cpija mtim cy ce oxynibane HMTaBe 
Bojcxe xoje cy noxoiteM Ty])nx cena npMHOCMTie ncpTBy 
paflM 6on>er npMHOca. OBa xopenaijnja acTpoHOMMje m 
npopnijama CTaBiBana je npaacTpoHOMMjy Ha BeoMa 
BancHO MecTO, a ibyn,e xojn cy ce tbOMe 6aBMTiM Ha bm- 
cox nononcaj y flpyiiiTBy (cBeheHnijn, acTpono3M m cti.). 
Me^yTMM, to MecTO je 3axTeBano m Bennxy o^roBOp- 
hoct. Taxo ce, Ha npMMep, y fleiiMMa xoja ce npMnMcyjy 
KoH(j)yHMjy, noMMH>e fla cy flBa flBopcxa acTpoHOMa 
nory6n>eHa jep HMcy npeflcxasana je^HO noMpaneme 
Cymja 2137. ro^MHe npe HOBe epe. Mm ^aHac MonceMo, 
BpmehM pexoHCTpyxi^Mjy nononcaja Meceija m Cymja 
M3panyHaTM ^a ce, 3aMCTa flecnno je^HO TOTanHO 
noMpaneme Cymja y maBHOM rpa^y KnHe 22. oxTo6pa 
6am Te ro^MHe. MHTepecaHTHO je, fla ce M3 6ene>xaxa 
xoje cy Kmhc3m y to BpeMe bo^mtim nocMaTpajyhM He- 
6o, Monce npaTMTM y3acTonHa nojaBa XanejeBe xoMeTe 
TpM xMTtafle roflMHa yHa3afl. CnnnHe noflaTxe 6enencn- 
tim cy m ErnnhaHM xojn cy jaxo Bennxn 3Hanaj nocBe- 
hMBaTiM T3B. Ilcehoj BBesflM, oflHOCHO Cnpnjycy {Muna- 
HKoeuh , 1979). OBaxBe pexoHCTpyxijnje M3mefla He6a 
Mory HaM OMoryhMTM npeijH3Hnje BpeMeHexo noijn- 
pame, na nax m ohjaimbeme Hexnx apxeonomxMx Hana- 
3a m nfleje 3a pememe Hexnx Bennxnx apxeonomxMx 
MMCTepnja. JeflHa TaxBa MMCTepnja je Be3aHa 3a xynT 
6ora MnTpe. MMTpa ce Ha cbmm nxoHorpaijicxnM npefl- 
CTaBaMa, yHyTap meMy nocBeheHMx xpaMOBa, ofl Ce- 
BepHe EBpone na flo Mane A3nje, npnxa3yje y BM^y 
MTia^nha xojn y6nja 6nxa (TaypoxTOHMja). Ha mnMa ce 



C/ii/ixa 1. l/lKOHorpa<|)CKU npi/iKa3 Mi/iTpe xojn y6i/ija 
61/ma. l/lcnofl 61/ma ce yoHaeajy nac, /iae, nexap, 3Mi/ija, 
epaHa i/i uiKopnuija (npeflCTae/bajy exeaTopuja/iHa 
ca3Be>K^a y BpeMe npe 4000 ro^i/ma) 

Hana3e npe^CTaBe 3HaxoBa ca3Be>x])a, mTO ^npexTHO 
acoi^Mpa fla TaypoxTOHMja MMa acTpoHOMcxo o6jamme- 
H>e, BepOBaTHO Be3aHO 3a Hexa^arnmn nononcaj Tanxe 
nponehHe paBHOflHeBMi^e y ca3Be>x])y Enxa. 36or 
npeijecnje oce 3eMn>HHe poTaijnje, nononcaj Tanaxa 
paBHOflHeBMi^a Ha He6y xpehe ce peTporpa^HO flync 
exTmnTMxe, 3a oxo 50" roflnmibe. EJenoxynHM nepMO^ 
npei^ecnje Tpaje oxo 26 000 ro^MHa, m to 3Hann ^a ce 
Tanxa nponehHe paBHOflHeBmje y je^HOM ca3Benc^y 
saflpncaBa oxo 2200 ro^MHa. flaHamma soflnjanxa ca- 
3Benc^a ce pa3nnxyjy no BennnnHM 0,0, aHTMnxnx, na ce 
m npeOnBama exBMHOXi^nja y mnMa pa3nnxyjy ofl ca- 
3Benc^a flo ca3Benc^a. Kao mTO je no3HaTO, ca^a je Tan- 
xa nponehHe paBHOflHeBnije y ca3Benc^y Pn6a. BehMHa 
canyBaHMx MXOHorpa^cxMx npeTCTaBa MMTpan3Ma no- 
TMne M3 BpeMeHa XeneHM3Ma m Pmmcxot i^apCTBa, a npM 
tom 3HaMo fla ce y to BpeMe Tanxa nponehHe paBHO- 
^HeBMi^e Hana3Mna y OBHy, y xojn je ymna oxo 2000 
roflMHa npe HOBe epe. OflaB^e je nornnaH 3axTbynax ^a 
je OBaj mmt, nnax HacTao mhoto paHMje (6ap oxo 2000 
roflMHe npe HOBe epe, Monc^a xao cehame Ha Hexn ^py- 
rn CTapnjM xynT). Y paHa BpeMeHa, TaxBe nojaBe npe- 
y3MMaH>a n npenncnBama cy 6nne necTa nojaBa. MHora 
3Hama cy ce mnpnna M3 CTapnjnx i^MBMnM3ai^Mja, xao 
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hito cy eranaTCKa m MeconoTaMCKa, me cy ce TbyftM Beh 
ftyro 6aBM/iM nocMaTpan>MMa He6a, na czmum tmm MMa- 
tim m pa3BMjeH CBojeBpcTaH MaTeMaTMHKM anapaT 3a 
npeflBMtjaite HehecKMx nojaBa (noMpaHema Cymja mtim 
M ecerja) mtim panyHame KaneHftapa (paHyHame Ba^cHMx 
ftaTyMa 3a non>onpMBpefty). JeftaH Taxo 3HanajaH fto- 
ral)aj Kao hito je noMepame Tanxe npo/iehHe paBHOftHe- 
BMi^e, BepOBaTHO je 6 mo BpeftaH ocHMBama jeftHor xyn- 
Ta, oko 6ora Taxo MohHor fta M3BpniM TaxBO noMepame 
HMTaBor He6a ( Ulansy ). Mel)yTMM, BOftehM apxeo/ior m 
MCTO pMHap MMTpaM3Ma, c/iaBHM Opamj Kmmoh ( Franz 
Cymont) 6mo je MMiHiBema fta je „MMTxpac” 3anpaBO, 
rpnxo MMe MHoro CTapMjer nepCMjcKor 6ora MMTpe, 
KojM je npeflCTaBTBao cbcthoct m MCTMHy, m 3 a Kora ce 
BepOBa/io fta je 3aniTMTHMK yroBOpa m cnopa3yMa 
( Cymont, 1956). Mnax, Kmmoh ce HMje MHoro TpyftMO y 
o6janiH>eH>y MMTpaMCTMHKor MMTa o nocTaHxy m 
T aypOKTOHMje, 3a xoje je mmctimo fta cy npocTO npey3e- 
Te M3 flpeBHe BaBM/iOHCxe MMTO/iorMje. Kaxo je no3Ha- 
Bao CTaponepCMjcKM mmt o nocTaHxy no xoMe 3 /im 6or 
ApMMaH y6Mja 6Mxa M3 HMje xpBM m Te/ia noTMHy CBa 
>KMBa 6Mha Ha 3eMn>M (hito je BeoMa cumhho MMTy o 
nocTamy y MMTpaM3My), Kmmoh je to nacopncTno y 
o6janiH>eH>y TaypOKTOHMje y MMTpaM3My ( Krupp, 1997). 
Kmmoh je CMaTpao fta je o6o>xaBaH>e MMTpe ftocneno 
fto IlepcMje npexo apMjcxMx Befta m xmmhm, m 6mtio je 
Be3aHO 3a nepCMjacy pen „MMxp” hito 3HaHM Cymje. 
no Abcctm, MMTpa je reHMj He6ecKor CBeT/ia. Oh ce 
nojaBTByje npe M3/iacKa Cymja Ha ohpomjMMa 6pfta m 
n/iaHMHa. Tokom ftaHa oh nyTyje CBojnM xoHMjaMa ca 
neTMpM 6e/ia Koma, a Hohy ocBeTiBaBa TpenepaBOM CBe- 
TTiouihy noBpuiMHy 3eMn>e „yBeK 6yftaH, yBex nocMa- 
Tpa”. Oh HMje hm Cymje, hm Mecerj, hm 3Be3fta, Hero 
„ca CBojnx xMTBafly yumjy m xMitafty OHMjy” nocMaTpa 
CBeT. 06o^caBaH je m xao „rocnoftap umpoKMx namH>a- 
xa”, xao OHaj Kojn ftaje nnoftHOCT, o6e36el)yje pacT 
BereTai^nje, M3o6Mn>e, hotomctbo n >kmbot, Taxo hito 
npocnna Hehecxy BOfty m hmhm fta Omibkc pacTy M3 
3eM7be. He ftOHOCM caMo MaTepMja/iHO OnarocTame, Beh 
m flyxoBHe Bp/iMHe. MMTpa „6yftaH m HeftpeMaH” lutmtm 
oho hito je Ma3fta CTBOpno. Oh no6el)yje 3/ie ftyxoBe. 
HeKO/iMxo nyTa nojaBibyje ce y ftpyniTBy ca AxypoM, 
ftBa 6o^caHCTBa hmhc nap, Hehecxa cbcttioct m He6o 
caMo, cy no CBojoj npMpoftM Hepa3ftBojHM. ApMMaH 
B/iafta y Kpan>eBCTBy TaMe, a MMTpa 3ay3MMa MecTO 
M3Me^y H>era m He6eca ( Cymont, 1956). Y nepcMjM, 
MMTpy HMje Mor/ia noTMCHyTM hm 3apaTycTpMHa pe- 
4>opMa (cpeftMHa VI Bexa n.H.e.). Y BpeMe 3apaTycTpM- 
He pe(j)opMe, MMTpa nocTaje ftpyrocTeneHO 6o>xaHCTBO 
nepCMjcKor naHTeoHa m npeTBOpeH je y opy])e Axypa 
Ma3fte. Oko 550. roft. MMTpa noHOBO nocTaje BpxoBHO 
6o^caHCTBO nepcMjcxe pe/iMrMje (XepoftOT, KceHO(j)OHT 
m n/iyTapx roBOpe o H>eMy xao o BpxoBHOM nepCMjcKOM 
6o>xaHCTBy.) Ha hckmm MecTMMa y Abcctm noMMite ce 
xao 6or paTa m nouiTOBaH je y bmcokmm BojHMM xpyro- 
BMMa. IIocToje m npeftCTaBe MMTpe Haopy>xaHor xo- 
njbeM, Ha xoH>y ( IjytbaK, 1980). Il,MTMpajyhM IlTOTiOMeja, 
Kojn xa)xe fta je obo moKho co/iapHO 6o>xaHCTBO 6 mtio 
oho^caBaHO y cbmm 3eMn>aMa xoje cy ce npoTe3a/ie oft 


MHftnje fto AcMpnje, Kmmoh cMaTpa fta je oh jeftMHM 6or 
M3 npefte/ia MpaHa HMje je MMe 6 mtio nony/iapHO y 
aHTMHxoj rpHxoj m 6mo je yTeMen>eH npe Hero hito ce 
npouiMpMO Pmmckom MMnepnjoM ( Cymont, 1956). Bbe- 
roBe ftome m TiMTyprajcKe TpaftMtjMje 6 mt ie cy HBpcTO 
yTeMeiBeHe oft noneTxa meroBor niMpema. MMTpa je 
noBe3aH ca Xe/iMocoM, a/iM My HMje 6 mo noTHMmeH, a 
iteroBO nepCMjcKO MMe y TiMTyprMjM HMxafta HMje 6 mtio 
3aMeH>eHO npeBOftOM xao hito je to 6mo c/iynaj ca ftpy- 
tmm 6o^caHCTBMMa. MMTpaMCTMHKM xy/iT PMMTBaHa, no 
KMMOHTy (1956) MMa a3Mjcxo nopeK/io. HajpaHMjM no- 
3HaTM nMCaHM ftOKyMeHT O MMTpaM3My nOTMHe Oft 
rpHxor MCTOpMHapa IlTiyTapxa xojM je 67. roftMHe npe 
HOBe epe noBe3MBao MMTpaM3aM ca KM/iM/ixMj ckmm ry- 
capMMa. OBaj Mamax nncaHMx ftOKa3a HMje nyftaH, jep 
cy Mmtpmhm BepHMftM 6 mtim 3aBeTOBaHM Ha hyTame m 
nyBaite TajHM, Te HMcy ocraBMUM HMxaxBe nncaHe fto- 
xyMeHTe 3a co6om. Cbc hito je npeocTa/io jecy mkoho- 
rpa^cxM npMxa3M MMTpe xojM y6Mja 6Mxa (c/iMxa 1). 
Ha H>MMa ce nopeft MMTpe m 6Mxa totobo yBex Ha/ia3e 
m nac, 3MMja, BpaHa, uixopnMOH, nexap, a noHeKaft m 
T iaB. HeManxM apxeo/ior K. B. IIlTapK (K. B. Stark), je 
join 1869. roftMHe, OBe ftonyHCKe motmbc noBe3ao ca 
ca3Be>xI)MMa. IIo meMy cy ca3Be>xI)a xoja cy oftroBapa- 
71 a MOTMBMMa Ha mkohm 6mtim: Cams Minor - nac, Hidra 

- 3MMja, Scorpyus - IIlKopnMja, Corvus - BpaHa, Crater 

- nexap, Leo - TiaB. Kaxo ce Hexa oft obmx ca3Be^cl)a 
HMcy noMMH>a7ia y MMTy o nocTaHxy, Kmmoh je 6no 
y6el)eH fta obm motmbm HeMajy acTpa/iHM xapaKTep Beh 
fta cy npey3eTM M3 nepcnjcKnx MMTOBa, na je iteroB Be- 
TiMKM yr/ieft ftyro onyBao „nepcnjcKM neftMrpe” MMTpe, 
CBe fto 1970 -mx roftMHa, xafta apxeo/io3M o36M7BHMje 
pa3MaTpajy npoHal)eHe IlTiyTapxoBe Mcxa3e o MeftMTe- 
paHCKOM nopeK/iy MMTpaM3Ma, M3 npOBMHijMje Kmtim- 
KMje m rpafta Tapca, y Ma/ioj A3MjM (Krupp, 1997). Join 
HexM MCTpa^KMBaHM cy fta/iM o6pa37io^ceH>a xoja Mfty y 
npM/ior acTpa/iHOM xapaKTepy MxoHorpa^Mje Be3aHe 
3 a MMTpy. Taxo je, Ha npMMep, MnxaeTi II. Cnajfte/i 
(Michael P. Speidel) TBpftno fta je nopeft Beh noMeHyTMx 
ca3Be5K^a, MMTpa npeftCTaBTBeH ca3Be>xI)eM OpMOHa, 
TiOBfta xojM TpaftMftMOHa/mo no6el)yje 6Mxa. Obmm 
yxTByHMBaiBeM OpMOHa ftom/io ce y pacKopax ca caMOM 
npeftCTaBOM MMTpe xojM ceftM Ha 6nxy, Te je Cnajfte/i 
to ohjacHMo xao 36aftMBaH>e MMTpe ca 6 mkobmx ne^a 
npM/iMKOM 6op6e, hito m HMje 6 mtio 6am HapoHMTO 
yheftTBMBO ohjamememe. Hcmmhobho je fta je LUnajfte- 
TiOBa Mfteja, o tomc fta cp^c OBe MMCTepMje ne^cM y 
exBaTopMja/iHMM ca3Be^cl)MMa MMa/ia nyHO CMMc/ia, jep 
cy noMeHyTa ca3Be^cl)a 3aMCTa caHMitaBa/ia HehecKM 

1 
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eKBaTop y BpeMe Ka a ce TanKa npo/iehHe paBHO^HeBM- 
rje Ha/ia3n/ia y EnKy. Taxo AO/ia3MMo ao MOKfla, 
HajMHTepecaHTHMje M^eje oBjammeifca TaypoKTOHMje, 
Koje je noHy^eHO o a ncTopnnapa pe/inrnja flejBM^a 
Jy/iaHcnja (David Ulansey ), 1989. roomie y kh>m3m „77ze 
Origin of The Mithraich Mysteries” Oh je yBnjame BnKa 
noBe3ao ca noMepameM Tanice npo/iehHe paBHO^HeBM- 
rje yc/iefl nperjecnje, m 3 BnKa y OBHa, Te je Taxo Haflo- 
rpaflMO Mflejy fla cy cbm noMeHyTM MKOHorpacj/CKM mo- 
tmbm 3aMCTa 6 mtim eKBaTopnja/ma ca3Be^a y BpeMe 
Kafl je TanKa npo/iehHe paBHOAHeBnije 6 mt ia y EnKy. 
IIojaBy /iaBa Ha hckmm npMKa3MMa TaypoKTOHMje (npe- 
Te>KHO M3 KacHMjer nepMo^a) oBjacmio je TMMe hito ce 
y to BpeMe TanKa neTHber co/iCTMijMja Ha/ia3M/ia y 
ca3Be^y JIaBa (Ulansy , 1989). JlaB ce nenihe nojaB/tyje 
Ha cnope^HMM npMKa3MMa, Hajnemhe y KOMhnHaijnjn 
ca OxeaHOM, Kao npMKa3 Kojn npeTCTaB/ta e/ieMeHT Ba- 
Tpe, Kao Ha npMMep, koa crjeHe Mmtpmhot pol)eH>a, r^e 
ce MnTpa Ha/ia3M M3Mel)y OKeaHa m /iaBa ( 3omoeuh , 
1973). IIpeMa obom ayTopy, KaKo je Tape y npBOM BeKy 
npe HOBe epe 6 mo MHTe/ieKTya/iHM ijeHTap ctomhkc 
cj)n/i030(j)nje, na cy noA yTMijajeM XnnapxoBor npOHa- 
/iacKa nperjecnje (oko 128. rofl. n.H.e), acTpa/iHO 
HacTpojeHM ctomljm noBe3a/iM „noMepaH>e HeBeoce 
ccj)epe” (oahocho TanKe npo/iehHe paBHOflHeBMi^e) ca 
MohHMM 6 otom Kojn Mo^ce fla noMepa He6o. Jy/ieHCM 
TBp^M fla cy ctomljh y Tapcy noBe3a/in OBy HaTnpMpo a- 
Hy CHary ca ocHMBaneM CBora rpa^a IlepcejeM. Ca- 
3Be^e Ilepceja Ha/ia3M ce Henocpe^HO M3Ha a ca3Bexc^a 
EnKa, m join o a oa V BeKa n.H.e. npeflCTaB/ta ce Kao 
M/ia^nh Kojn aP>kh Bo^e^c m ho cm (j/pHrnjcKy Kany, Bam 
Kao m caM MMTpa (Ulansy , 1991). Kana Kojy Ilepcej ho- 
cm je, no MMTO/iornjn, Bo^cnjM ^ap Kojn hhhh ohot Kojn 
je ho cm HeBMfl/tMBMM. Hmm^c cy noK/iOHM/ie OBy Kany 
Ilepcejy ^a 6 m My noMor/ie y meroBOM HajBeheM fle/iy 
(yBMCTBO BoproHe Me^yse). Y rpHKoj m pMMCKoj hko- 
HorpacjmjH, ocoBa Koja hocm (j/pHrnjcKy Kany npe- 
flCTaB/ta IlepcnjaHija, AHa^o/ma m/im je^HocraBHO 
OpnjeHTa/ma. Be3a M3Mel)y MnTpe m Ilepceja flaTMpa 
jom M3 BpeMeHa XepoflOTa KojM je BepOBao fla je MMTpa 
noBe3aH ca IlepcnjaHijHMa. XepoflOT je CMaTpao fla cy 
nepCMjamjM m IlepCMja aoBm/ih MMe no Ilepcejy. OBa 
M^eja flaTMpa jom m 3 V BeKa npe HOBe epe, a TaKo ce 
Mo^ce oBjacHMTM m (j/pHrnjcKa Kana Kojy hocm MMTpa. 
HajpaHMja Be3a M3Mel)y MMTpe m Ilepceja je y Oraijn- 
jeBOM Ae/iy „Txe6anA” (80.r. H.e.), y KojeM HaBOflM ^a 
„MMTpa caBMja poroBe Mel)y CTeHaMa nepCMjcKe 
nehMHe”. BepOBa/iM cy fla je Ilepcej cmh Ilepceyca m 
AH flpoMefle, a fla IlepceM (Ilepcej) HMje HMmTa Apyro 
Hero reHMTMB oa Ilepceyc. Ilepcnjaca nehnHa je, npeMa 
TOMe, IlepceycoB xpaM (Ulansy , 1989). Kaxo je Ilepcej, 
MHane npMKa3MBaH KaKo ce y ApyuiTBy Ano/iOHa Ha- 
AMehe y BopBn ca /iaBOM n 6 mkom (Ha HOBHnhnMa m 3 
neTBpTor BeKa n.H.e., OHAa je Moryha meroBa mA e- 
HTM^MKai^Mja ca obmm Bo^caHCTBOM. Ilap yKpmTeHMx 
Hory (c/iMKa 1); 3aAH>a BnKOBa yKpmreHa ca aochom 
Mmtpmhom, CMM6o/iM3yjy eKBMHOKijnje (Krupp , 1997). 
3aHMM/tMBa je rjeHTpa/ma enM30Aa MnTpHHe hko- 
Horpacj/nje M3 pMMCKor AoBa: Bor Cymja je noc/iao CBor 


r/iacoHomy Aa OAe ao MnTpe n HapeAMO My je Aa 
^cpTByje BnKa, mTO je MMTpa m ynMHMO. TaAa ce aocm- 
/io Be/iMnaHCTBeHO nyAO, 6e/iM 6mk ce npeTBOpMO y Me- 
cerj, Mmtpmh orpTan ce npeTBOpMO y HeBo ca cjajHMM 
n/iaHeTaMa m 3Be3AaMa HeKpeTHMijaMa, oa BMKOBor pe- 
na m meroBe KpBM noTime npBO ceMe >KHTa m rpoxc^a, 
oa reHMTa/iMja >KHBOTHH>e noTeK/io je cbcto ceMe 
3axBaheHO m M3MemaHO y nexapy. CBa CTBOpema cy no- 
tom CTBOpeHa oa CMeme CBeTor ceMeHa. IIpBO cy ctbo- 
peHe 6m/bkc m myMe, a OTnoneo je m npoi^ec CMeHe AaHa 
m hoBm, MeceneBM AMK/iycM, roAMmma AoBa, na je TMMe 
m OTnone/io BpeMe. IIpoBy^eHM M3HeHaAHMM cbct/iom, 
CTBOpema TaMe M3am/ia cy m3 3eM/te, 3MMja je nM/ia 6m- 
KOBy KpB, a CKOpnMja cbcto ceMe, m Taxo je OTnone/ia 
BenHa BopBa M3Me^y AoBpa m 3/ia. MMTpa ce 3aTMM no- 
neo Ha Konnjy Bora Cym^a m OABe3ao ce ca h>mm npexo 
OKeaHa, na Kpo3 Ba3Ayx, CBe ao Kpaja CBeTa. HaKOH to- 
ra MnTpa m 6or Cym^a cy to npoc/iaBM/iM y3 Meco m 
x/ieB m bmho. MMTpa m 6or Cym^a cy ^cpTBOBame 
BpiiiM/iM y nehMHaMa Koje cy 6nne noA3eMHM xpaMOBM. 
U,e/ioKynHa c/iy^cBa y oBpeAMMa ce CBOAM/ia Ha ceAaM 
HMBoa: corax - raBpaH; nymphus - M/iaAO^cema; miles 

- BojHMK; leo - /iaB; perses - nepcnjaHaij; heliodromus 

- OHaj Kojn je Ha CyHneBOM nyTy; pater - OTaij. Obo je 
npeACTaB/ta/io acoi^Mjai^Mjai^njy Ha npo/ia3 Kpo3 ceAaM 
Kannja, oahocho nyT oa ceAaM KopaKa ca KpajmMM 
i^M/teM AO/iacKa y oB/iacT 3Be3Aa HeKpeTHMi^a. IIo He- 
KMMa, to je y CK/iaAy ca II/iaTOHOBMM „TMMejoM”, rAe 
Ayma noBeKa AO/ia3M M3 paja, HaKOH hito npol)e ceAaM 
n/iaHeTHMx c^epa, hito roBOpn o comhkom nopeK/iy. 
OBaj mmt je AaK/ie, MHTepnpeTai^Mja xe/ieHCKMx MMTpa- 
MCTa y TepMMHMMa n/iaTOHCKe 4>M/io3o4)Mje (Hori et al 
1995). Ba^CHO je yonMTM MCTOBpeMeHy nojaBy /iaBa m 
6hksl (Koja HMje peAaK c/iynaj; y3MMMO caMO npMMep 
erMnaTCKe a/ieje c^mhtm Koje nyBajy rpoB/te Ba/icaMo- 
BaHMx 6MKOBa, o neMy he HemTO KacHMje 6mtm BMme 
penM). Ako ce oBpaTM na^cma Ha jom jeAaH ACTa/t koa 
MMTpaM3Ma, a to je jeAaH oa ceAaM HMBoa c/iy^cBe „nep- 
cec” OHAa AO/ia3MMO ao jom jeAHor AOTa/ta Kojn ce mo- 
^ce yK/ionMTM y c/iara/mi^y MMTpaM3Ma, oahocho Aa ce 
ca3Be^e Ilepceja Mo^ce noBe3aTM ca Mmtpom na HMje 
hm nyAO 3amTO je Jy/iaHCM to m ynMHMO. IIocTojM M3- 
pa3MTa C/IMHHOCT /iereHAC O MMTpM ca BaBM/IOHCKMM 
enoM „EHyMa E/iMm m...” IIo obom eny 3eM/ta je Hanpa- 
B/teHa oa Te/ia Bomme no MMeHy TnjaMaT (npBoBnTHM 
xaoc BOAe Koja OKpy^cyje CBe). Eby je HaAMyApno Map- 
AyK y meHOM noKymajy Aa noTanameM CBera 3aTpe 
/tyACKM pOA- Y3AM3aH,e MapAyKa ao B/iaAaBMHe HaA 
cbmm BoroBMMa je ochob obot ena. Kao aoo opraHM3a- 
i^nje CBeMMpa, /tyAM cy CTBOpeHM oa KpBM KMHrya 
(noTOMKa TMjaMaTa) m BaBM/ioH je ocHOBaH Kao Map- 
AyKOB rpaA- MapAyK je MHane Bor rpoMOBHMK m necTO 
je Ha3MBaH Ee/i, oahocho Ea/i (Eaa/i) m/im BocnoA. 
Me^yTMM Ea/i je aKaACKM 6or npey3eT oa CyMepa, rAe 
ce Ha3MBao Eh/im/i. CyMepcKM m aKaACKM Botobm cy 6m- 
/im CBpCTaHM y TpMjaAe, na je Eh/im/i (aKaACKM - Ea/i) 
6mo y TpMjaAM ca Ah (aKaACKM - AHy) m Ehkm (aKaACKM 

- Ea), rAe Ehkm je 3anpaBO MapAyKOB OTai^, a Ah je 
HajcTapnjn 6or m OTai^ cbmx BoroBa, 3 /imx AyxoBa m ao- 


BacnoHa 


HA rPAHMUl/l APXEO/lOrMJE I/I ACTPOHOMI/IJE 



MOHa, Kao n 6or roflMimtMX Ka/ieHflapa n Kpan>eBa. Cy- 
MepcKe MCKonMHe Be3aHe 3a 6ora Ah ftampajy 6ap 
3000. roflMHe npe HOBe epe. Oh je 6 mo o6o>KaBaH Kao 
„Be7iMKM 6 mk” Kojn je KacHMje o,n,BojeH y 3ace6aH mmto- 
tiohikm eHTMTeT: He6ecKM Bmk, Kora je noce,n,OBao caM 
Ah ( Hori et al. 1995). CBe obo Mo>Ke a acorjnpa Ha to 
,n,a je npMTiMKOM noHOBHor nojaBTBMBaita 6ora MnTpe y 
Pmmcko flo6a, KpeaTop to r Ky/rra y3eo MMe HeKa^a 
HajBa>KHMjer npe30poacTpMjcKor 6ora (MnTpa) m no 
aHa/iornjn ca cyMepCKMM MMTOBMMa HanpaBMO HOBy 
peTinrnjy. KaKo HajpaHMjM apxeoTioniKM Ha/ia3M Be3aHM 
3a 30poacTpMjcKor MnTpy nomny M3 nepno,o,a 14-tot 
flo 6 -tot BeKa npe HOBe epe, OH^a je Moryhe a cy mm- 
tobm Be3aHM 3a obot 6ora HeniTO HOBMjer nopeK/ia, na 
y tom c/iynajy Taj 6or He Mopa 6 mtm cyMepcKM, Beh Ba- 
BMTiOHCKM. Kaxo je mmt o nocTaHKy Kojn je Kmmoh yno- 
Tpe6no 30poacTpj mckm, to 3Hann a je Hacrao HaKOH 
3opoacTepOBe (o^hocho 3apaTycTpMHe) pe/inrnjcKe 
pe^opMe (npeTnocraBTBa ce a je to 6mtio y nepnofly 
M3Me,o,y XV m VI BeKa n.H.e), to ce MO>Ke 3aKTBynnTM ^a 
KMMOHOBa M^eja HeMa npeBnme HBpCTy no,n,7iory. Tem- 
ko je o6jacHMTM HMH>eHMi^y fla 3opoacTep He noMmte 
MnTpy y 4>opMM r/iaBMX 6oroBa, Ka^a ce 3Ha a je Mm- 
Tpa, y npe 30poacTpMjcKOM nepnofly, 6 mo Haj3HanajHnjn 
BaBMTiOHCKM 6 ot. JeflHO o6jainH>eH>e je a je MnTpa 
CBpCTaH y 4>opMy7iy „Ma3,o,a m ftocTane Axype” (Hori et 
al. 1995), oflHOCHO y rap^y BpxoBHor 6ora Axypa Ma3- 
,n,e. OBaKBM npenncn m npey3HMaH>e nereH^M, npMTOM 
y3 norpeniHe npeBO^e, Kpo3 ncTOpnjy cy Omtim necrn. 
Y3 mmmo caMO npMMep M3 BnO/iMje, nnjn je noneTaK ro- 
tobo npenncaH M3 CTapor BaBM/iOHCKor ena o rnnraMe- 
my, y3 M3BecHe norpeniHe npeBO,n,e oko Kojnx cy Ka- 
CHMje CMMHITbeHM HOBM mmtobm. TaKol)e, Ha TaKaB 
HanMH je HacTa/ia m BnO/mjcKa nereH^a o nocTaHKy EBe 
ofl A^aMOBor pe6pa, Ka^a je npn/inKOM npeBo^a BaBn- 
tiohckmx enoBa norpeniHO npeBe,n,eHO MMe 6ornH>e 
Hmh-Tm, hito je y npeBO,n,y Momo 3HannTn m nceHa 0 , 0 , 
pe6pa ( KocudoecKU , 1992.). En o rnnraMemy je nMcaH 
Kao oflMceja o Kpan>y KojM HMje >Ke/ieo a yMpe. CMaTpa 



C/iMKa. fM/iraMeiii flaeu nasa. Pe/be<|) VII aeK n.H.e. 



Cni/iKa. AKaflCKM Ba/bKacm nenaT ca npi/i3opoM 
TaypoKTOHuje (oko 2359 - 2150 n.H.e.) 


ce fla je y3eTO MMe CTBapHor Kpan>a KojM je B/iaflao y 
YpyKy, y jymioM fle/iy MeconoTaMMje, 3a BpeMe Tpeher 
MM/ieHMjyMa npe HOBe epe, jep ce MMe TMTiraMem cno- 
MMH>e y cyMepcKoj timctm B/ia^apa KojM cy B/ia^aTiM Ha- 
koh Be/iMKor noTona (noTona noMeHyTor m y En6Tmjn, 
3anpaBO, npenMcaHor M3 obmx enoBa). Mel)y obmm eno- 
BMMa Ha/ia3M ce m TMTiraMemoBa no6e,o,a Ha# He6ecKMM 
6mkom Kora My je noc/ia/ia Oornma Tty6aBn VLmm (Hc- 
Tap, A^poflMTa, BeHepa...), jja ce ca h>mm 6opM jep je 
TMTiraMem o,o,6ho H>eHa y^Bapama. HecTe cy m peTteijme 
npeflCTaBe rnnraMema KaKo ^aBM TiaBa. Obo Mo>Ke a 
acorjnpa Ha nojaBy Koja ce 6am Ta^a flemaBa/ia Ha He6y, 
a to je fla je TanKa TieTH>er concTnijnja Bn/ia y JIaBy y to 
BpeMe. H3 MCTor nepno^a (oko 2200. ro^MHe npe HOBe 
epe) noTMne m aKaflacn nenaT ca npM30pOM CMaKHyha 
6nKa. Ca neBe CTpaHe Ha nenaTy Ha/ia3M ce 6or y o6tih- 
Ky OBHa KojM y6nja 6nKa, ,0,0 k je ca ^ecHe CTpaHe npn- 
Ka3 6ora y o6/iMKy noBeKa Kojn y6nja 6nKa. Bn/ia 6 m 
3aMCTa HeBepOBaTHO Be/iMKa c/iynajHOCT a OBaj nenaT 
HMje noBe3aH ca flora^amMMa Ha He6y, 6am m 3 BpeMeHa 
M3 Kora nonMTe ( Wright , 1979). 

C<|>i/iHra i/i 6mk 

Ctimhho je Mor/ia HacTaTM m erMnaTCKa C(j)MHra m3 
MeM^Mca. 3anpaBO, no3HaTO je a rnaBa m Te/io He 
noTMny M3 mctot nepMO^a. npeTnocTaB^a ce ^a je 
C(j)MHra HeKa^a Bn/ia CKy/mTypa TiaBa, BepOBaTHO m 3 
nepMO^a y KOMe ce TanKa neTmer co/iCTMi^nja Ha;ia3M7ia 
y ca3Be>K^y JIaBa. Y hckom TpeHyTKy je BepOBaTHO Ha- 
7io>KeHO a ce rnaBa TiaBa 3aMemeHa rnaBOM 4>apaoHa, 
M3 HeKor pa3Tiora. Ha obo yKa3yjy flOKa3M KojM cy 3a- 
CHOBaHM Ha pa3TIMHMTOj BpCTM ep03Mje Ha nOBpmMHM 
rnaBe m Ha nOBpmMHM Tena C4)MHre, no neMy ce bm^m 
A a, Teno noTMne M3 pa3TiMHMTor nepMO^a. no3HaTO je 
jom fla je y MeM^ncy oOoncaBaH m cbctm 6mk Anne, Te 
je Moryha meroBa Be3a ca C^mhtom npeKO ca3Benc^a 
BnKa m JIaBa y KojnMa cy Ta^a nencane TanKe npOTiehHe 
paBHOflHeBMi^e m TieTmer coTiCTMi^nja. Ha cnnHHy Be3y 
M3Me^y 6nKa n ajrnHre Hanmao je m apxeonor Otmct 
MapneT (. August Mariette). Oh je meTajyhn KanpoM, 
1850. roflMHe, npMMeTMO a npefl yaMMjaMa m nanaTa- 
Ma BMCOKMX emnaTCKMX HMHOBHMKa CTOje MfleHTMHHe 
CTaTye c^mhtm, na ra je 3anHTpnrnpaTio ibmxobo no- 
peKTio. KacHMje, ^ok je 6opaBMO y CaxapM, y 6 tim3mhm 
Kanpa, npMMeTMO je KaKo M3 nycTMmcKor necKa BMpM 
rnaBa ajrnHre. HaKOH OTKonaBama iteHor Tpyna npo- 
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C/ii/iKa. C<|>i/iHra KOfl MeM<|>i/ica. JacHo ce bi/iai/i 
pas/ii/im/iTa epcTa epo 3 i/ije Tena 1/1 rnaee c<|>i/iHre 

nnTao je HaTnMc: „Annc, cbctm 6nx MeMcjinca”. Obo 
ra je jaico 3aMHTepecoBa/io, jep je oa paHnje 3Hao a a 
je Ky/iT CBeTor 6nxa HeroBaH y xpaMy Be3aHOM 3a 
a/iejy ccjinHrn. OflMax je noneo Aa npexonaBa oxo/me 
noBpniMHe necxa 6/iM3y Hal)eHe ccjmHre ca Hexo/inxo 
AeceTMHa M3Haj mtbchmx apana. Y6p30 je OTKonao cto 
neTpAeceT orpoMHnx ccjinHrn xoje cy 6mie nocTaBTteHe 
ca o6e CTpaHe mnpoxor nyTa. fla^a ncxonaBama no- 
Ka3a/ia cy Aa je mnpoxn nyT noBe3MBao ^Ba xpaMa, 
xojn cy Ha^eHM noTnyHO pa3pymeHM. MapneT je Kpaj 
je^Hor oa h>mx OTKpMo y/ia3 y no^eM^e. To je 6no y/ia3 
y orpoMHy ranepnjy ncxonaHy y creHM, me cy Bn/in 
nope^aHM capxocj)a3n oa no/inpaHor ijpHor n ijpBeHor 
rpaHMTa, Temxn oko 70 TOHa CBaxn. Y CBaxoM oa tmx 
capKocj)ara noHMBa/ia je MyMnja 6nxa. MyMnje cy 6wjie 
Ao6po onyBaHe, ann cy AparoijeHOCTn xojnMa cy 6wjie 
onpeMTteHe 3a noA3eMHM nyT CMpTH, 6n/ie omtanxaHe 
(. KocudoecKU , 1992). OBa a/ieja je HajBepOBaTHnje 6 mt ia 
y Be3n ca 6o>xaHcxnM 6 mkom AnncoM, c/iyroM 6ora 
IlTaxa. 3anpaBO Anne je rpnxn Ha3MB HacTao oa ern- 
naTCKor Xan (Xen nan Xann), oahocho Cbctot 6mk a 
Kora cy o6o>xaBa7in y MeMcjmcy. Apxeo/io3n cMaTpajy 
A a OBaj Ky/iT noTnne 6ap M3 npBe flMHacTnje cjiapao- 
Ha (2925-2775. ro^MHe npe HOBe epe). Anne je noBe- 
3aH ca Ky/iTOBMMa Cyrn^a n necTO je npeACTaBTteH ca 
CyHneBHM ^mckom Mel)y poroBMMa. nope.ii, Annca y 
CTapoernnaTCKoj pe/inrnjn nojaBTtyje ce n Eynnc, 6e/in 
6 mk 6ora paTa. IBeroBe npe^CTaBe ce jaBTtajy ca Cy- 
HneBMM ^mckom n flBa nepa Mel)y poroBMMa. Taico je 
n Mhcbmc (rpnxn Ha3HB oa ernnaTCKor MeMyp), 6 mk 
M epoe, jeflaH oa Hexo/inxo ernnaTCKnx cbctmx 6nxo- 
Ba. Oh je HajO/in^ce Be3aH ca 6 otom Cyrn^a Pe-AryMOM. 
CMaTpa ce Aa noTnne H3 BpeMeHa npBe ^MHacTnje, axo 
He n paHnje. PberoBe npe^CTaBe cy Taxol)e ca CyH- 
neBMM flHcxoM Mel)y poroBMMa (Hori et al. 1995). fla 
CBa Ta noBe3MBaH>a TiaBa n 6nxa ca ca3Be>x])nMa Hncy 
c/iynajHa roBOpe HaM m ernnaTexn Ha/ia3n 3Be3^aHMx 
Mana ca ijpTOXMMa n HaTnncnMa xoje BOfle nopex/io M3 
AeceTe flHHacmje (oxo 2100. ro^MHa npe HOBe epe) n 
CTapnjnx. ErnnhaHM cy o6e/ie>xn7in oxo 25 ca3Be>xl)a 
Mel)y xojnMa cy n JlaB n Bmx. Hajno3HaTMja je ernnaT- 


exa xaMeHa xapTa He6a M3 I Bexa npe HOBe epe, Hal)eHa 
y xpaMy fleH^apa (ca^a ce Ha/ia3H y JlyBpy). 3o^nax H3 
fleH^ape nnycTpyje ernnaTexa ca3Be>x])a, ann noniTO Ha 
mctom ijpToxy o6je^MH>yje n BaBnnoHcxy xapTy He6a, 
MHore 3Be3^e cy Mopa/ie 6mtm npeflCTaBTteHe ABa nyTa, 
na ce Taj xaMeH He Mo>xe y3eTM xao Mannpaite 3Be3^a 
Ha He6y, Beh BMrne xao ^exop Ha 3n^y xpaMa (Hori et 
al. 1995). Y to BpeMe, MHora 3Han>a acTpoHOMMje M3 
paHnjnx BpeMeHa 6 mt ia cy BepOBaTHO 3a6opaB^>eHa, a y 
ynoTpeOn je ocTa/ia caMo no^e/ia 30^njaHXMx ca3Be>x])a 
M3 hmcto acTpoTiomxnx noTpeOa. Ta^a je M3pa^a xopo- 
exona MMa/ia Bp/io Ba^CHy y/iory, na ocTa/ie 3Be3^e xoje 
ce Hncy Ha/ia3M7ie y 30^Mjaxy Hncy Bn/ie MHTepecaHT- 
He, Te cy npenncMBaHe M3 paHMjnx Mana, mtim xao hito 
je to OB^e c/iynaj, M3 BaBM/iOHCxMx. Ta^amH>M >xMTe7BM 
MeconoTaMMje cy BeoMa bctimxm 3Hanaj npH^aBa/m 
xopocxonMMa, na cy ce Hexn mottim Hahn yi^pTaHM Ha 
3M^OBe xyha. 

3aK/byHaK 

CBe obo cy caMo Hexe o^ mhotmx Moryhnx ynoTpeOa 
acTpOHOMnje npM/iMXOM apxeoTiomxMx ncxonaBaita, 
HMMe ce acTpoHOMMj a noxa3a/ia ofl Be/rnxe noMohn y 
apxeo/iomjM. 

OBaj TexcT je HanncaH y capa^H>M ca npo4>. Ap. Je/ieHOM 
Mn/iorpaAOB TypMH, y oxBMpy npe^MeTa „McTOpnja 
acTpOHOMnje m MeTOAMxa HacTaBe”, Ha noc;ieAH>oj ro- 
AMhm CTy^Mja acTpo4>M3Mxe, Te Ha xpajy xopncTMM 
npM/iMxy Aa joj ce 3axBa/iMM 3a noMoh m CBe cyrecTMje. 
Pa3He no/ieMMxe Bo^eHe ca npocj). Ap- Je/ieHOM Mmtio- 
rpaAOB TypMH, MHcnnpnca/ie cy ayTOpa obo r TexcTa 
Aa ce Ay^TBe nocBeTM npoO/ieMy AaTMpan>a Mmtpmhmx 
MXOHorpa^cxMx npeTCTaBa, 36or Hexnx hcaobo^ho 
pa3jameHMx AeTa^a y paHMjMM AaTMpan>MMa OBe nxo- 
Horpa^nje, hito je pe3y/iTOBa7io hobmm AaTMpaiteM 
OBe npeTCTaBe Ha oxo 4000. roAMHa npe HOBe epe. 
AyTOp obot TexcTa je nomao oa He/iornnHOCTM Aa y 
MnTpnHoj MXOHorpa4>MjM HeMa noMeHa o OpnoHy, a Aa 
npM tom HeOecxM exBaTop npeceAa obo ca3Be^e y ne- 
pMOAy y xoMe Jy/ieHcn npeTnocTaB^a CBoje AaTMpame. 
BpahameM BpeMeHa npeijecnje HeOecxor exBaTopa 
yHa3aA A° TpeHyTxa xaAa npojexi^nja exBaTopa Hnje 
npecei^a/ia ca3Be^e OpMOHa, a Aa npn tom CBa 
ca3Be^a M3 xoja cy npeTnocTaB^eHa oa Jy/ieHcnja, m 
Aa^>e 6yAy Ha TinHnjn exBaTopa ( Taurus , Canis Minor .; 
Hidra , Corvus , Crater ; Scorpius ), Aona3n ce y Bp/io 
MHTepecaHTaH no/io^caj xojn OAroBapa BpeMeHy oxo 
4000. roA- n.H.e. Me^yTMM y tom no/ioxajy He6ecxn 
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HA TPAHl/IUl/l APXEOJlOn/lJE 1/1 ACTPOHOM1/1JE 







eKBaTop npo7ia3M Kpo3 join Asa ca3Be>K])a: ca3Be>K])e 
Ilepceja (He6ecKe npeTCTaBe MnTpe, no XepoflOTy n 
JyneHcnjy) n ca3Be>K])e E7iM3aHaqa (Gemini). Ako ce 
npeTnocTaBH ^a flBa MAeHTMHHa fla^a^opa Ha Mn- 
TpMHMM MKOHaMa Tpe6a fla MMajy CBojy npeTCTaBy Ha 
He6y, OH^a noBe3MBaH>e h>mx ca ca3Be>K])eM 67iM3aHaqa 
6m 6mo TiomnaH cneA, noroTOBy hito OH^a cbm motmbm 
ca MKOHe ne^ce Ha ncToj TiMHnjn (yKTtyHyjyhn m caMor 
MnTpy), Koja je y je^HOM TpeHyTKy, BeoMa npeqn3- 
ho, flecjjMHMca/ia nono^caj He6ecKor EKBaTopa. Obmm 
o6janiH>eH>eM cy cbm motmbm npMKa3aHM Ha MKOHaMa 
Aodn/in CBojy npeTCTaBy m o6jauiH>eH>e Ha He6ecKoj 
ccjiepn (Boh, 2002). 06pa37io>KeH>e, 3aniTO 6m hcko y 
nponuiocTM noKymao ^a 3a6e/ie>KM TanaB BpeMeHCKM 
TpeHyTaK, mot/io 6m 6mtm Be3aH 3a to, hito je OBaj onMC 
npMcyTaH ynpaBO y MMTy o CTBapaH>y. flaK/ie, Morao 6m 
6mtm Be3aH 3a hckm KaTacTpo^wnaH Aoral)aj KojM ce 
Ta^a flecMO m ocTaBMO jaic yrncaK Ha Taflamite Hapo- 
Ae, m caMMM tmm npeHeo CHaxcaH yTnqaj Ha pe/inrnjy. 
OBy npeTnocTaBKy noTKpemtyje m unifceHnqa ^a je 
jeflMHM MMT KojM je y MMTpaM3My ^O^aTHO npMcyTaH, 
nope,!], MMTpMHMX MMTOBa, y CTBapM MMT O OaeTO- 
Hy (Ulansey ; 1989). Taj mmt je je^aH oa Haj/ienuinx m 
HajfleTan>HMjMX onMca na^a KOMeTe m 3 aHTMUKor flo6a, 
3anMcaH y OBM^MjeBMM MeTaM0pcj)03aMa. Y obom MM¬ 
Ty ca cj)aHTacTMHHOM npei^M3Homhy cy npTecTaBTteHM 
cbm motmbm KojM npaTe naA KOMeTe ( Klube & Napier , 
1986, 1989.). JyneHCM OBy Be3y flBa MMTa o6pa37iaxce 
TMMe hito je^aH npeTCTaBTta Kpaj m KaTacTpocjiy, a 
Apyrn hobo CTBapaite xoje cne^M HaKOH H>era ( Ulansey ; 
1989.). Oho hito je cnrypHO, jecTe fla je OBaj cicyn mo- 
TMBa Ha je^HOM npnica3y npeBMine npeqn3aH ^a 6m 
6mo cnynajaH, 6mtio fla je y nnTaity nono^caj He6ecKor 
EKBaTopa mtim HeKM Apyrn Be/iMKM Kpyr Ha He6ecKoj 
c4>epM. Y cnynajy fla jecTe npMKa3 eKBaTopa, OH^a je Taj 
BpeMeHCKM TpeHyTaK BeoMa TauHO flecjinHncaH, jep fla 
6m eKBaTop npo/ia3MO Kpo3 CBa noMeHyTa ca3Be>K])a, 
noTpe6HO je ne^eceTaK ro,o,MHa, TaKo fla 6m ce ecjieKaT 
npeqecnje youno Beh y Apyroj reHepaqnjn acTpoHOMa 
KojM cy onMca/iM OBe motmbc (HapaBHO motmbm 6m ce 
npeHOCM/iM nyTeM Be^a mtim npe^aiba ca KoneHa Ha ko- 
TieHO Kp03 mmt o CTBapaH>y). 
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The boundary between archeology 
and astronomy - Edi Bon 

The paper describes the possibility of ancient archeo¬ 
logical findings being used for precise dating of events 
in antiquity, assuming that we are able to decode the 
astronomical symbols they used. 
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NGC 3314 (Jby6a3Hoiu1iy : NASA/ESA and The Hubble Heritage Team STScl/AURA)) 


AHa 5pajoBi/ili 


NGC 3314 


CBeMMpcKM Te/iecKon Xa6/i je chhmho pe3y/iTaT HeBepOBaT- 
He c/iynaj ho cth - TinijeM OKpeHyTa cnnpa/iHa ra/iaKcnja Koja 
ne>KM Ta^Ho Mcnpefl Apyre, Behe cnnpa/iHe ra/iaKcnje. OBaj 
jeAMHCTBeHM nap ra/iaKcnja hoch Ha3MB NGC 3314. OBaxaB 
Heo6nnHn Mel)yco6HH no/ioiacaj ra/iaKcnja Aaje acropHOMHMa 
peTKy maHcy Aa Bn^e npamnHy y cnnpa/iHMM rpaHaMa 6/in>Ke 
ra/iaKcnje, BMATtnBy caMO Kao cn/iyeTy ocBemeHy ra/iaKcnjoM 
Koja ce Ha/ia3n H3a me. KoHTpacTHo, npamnHa Koja ce Ha/ia3H y 
cnnpa/iHMM KparjHMa HaMa 6/in>Ke ra/iaKcnje je BHAmnBa TaMo 
r^e ynnja cbcttioct ra/iaKcnje M3a me. OBaj nporjec „oijpTaBama” 
HaM noKa3yje r^e ce Mel)y3Be3AaHa npamnHa Ha/ia3H n kotimko 
CBeTTiocm ancop6yje. Cnomammn ainpa/mn Kpaijn npe^me 
ra/iaKcnje H3r/ieAajy Kao Aa Memajy 6ojy oa cjajHe Ka TaMHoj, 3a- 
to mTO cy npojeKTOBaHH npBO npeKO TaMHe no3aAMHe CBeMHpa, 
a 3aTMM npeKO cjajHe no3aAMHe ra/iaKcnje. NGC 3314a yAameHa 
je oko 117 MHTinoHa CBeTTiocHnx roAHHa, a NGC 33146 oko 140 
MM/inoHa CBeTTiocHnx roAMHa. 06e ce Ha/ia3e y npaBijy jy>KHor 
ca3Be>K])a XnApa. CjajHe n/iaBe 3Be3Ae 6;in3y ijeHTpa npeAme 
ra/iaKcnje cy HeAaBHO (j)opMHpaHe M3 oO/iaxa Mel)y3Be3AaHor 
raca n npamnHe. Koa MHornx ra/iaKcnja Mel)y3Be3AaHa npa¬ 
mnHa ce Ha/ia3n y hcthm pernjaMa Kao n HeAaBHO (j)opMHpaHe 
n/iaBe 3Be3Ae. MnaK, y npeAmoj ra/iacKnjn NGC 3314a, nocToje 
6pojHe AOAaTHe o6/iacTn Mel)y3Be3AaHe MaTepnje Koje Hncy no- 
Be3aHe ca cjajHHM M/iaAMM 3Be3AaMa. Ma/ia ijpBeHa Mpma 6;in- 
3y AeHTpa (j)OTorpa(j)Hje je cjajHO je3rpo ra/iaKcnje y no3aAnHn, 
NGC 33146. L(pBeHe je 6oje H3 ncTor pa3/iora 36or Kor je Cyrn^e 
Ha 3a/iacKy ijpBeHO. KaAa cbcttioct npo/ia3H Kpo3 cpeAnHy Koja 
caAp^Kn cnTHe necmije (MO/ieKy/in 3eM7BHHe aTMOc(j)epe n/in ne- 
CTHije Me^y3Be3AaHe npamnHe y ra/iaKcnjaMa) meHa 6oja nocTaje 
ApBeHnja. OBa (j)OTorpa(j)Hja j e jeAHa oa MHornx 3a Koje je OAro- 
BopaH Hubble Heritage nporpaM. 

„Hubble Heritage" 

CBeMHpcKH Te/iecKon Xa6/i, je noMepno rpaHHije Hamer nonMama 
BacnoHe. Ca ;ace;BOM Aa ce Ta OTKpnha npn6;in>Ke Hajmnpoj ny- 
6 tihah y oKBHpy Space Telescope Scientific Institute - STSI noneT- 
kom 90-thx roAnHa npom/ior BeKa 3anoneo je npojeKaT Hubble 
Heritge. Thm jbyjj,w Kojn cy yKTByneHH y pea7iH3aijHjy npojeKTa 
o6yxBaTa acTpo(j)H3HHape, CTpynmaKe 3a OAHOce ca jaBHomhy n 
yMeTHHKe. PBhxob 3ajeAHHHKH ljhtb je Aa CBaKor Mecerja no jeAaH 
Xa6/iOB cHHMaK noK/ioHe CBHMa He Aa 6n OTKpn/in TajHe Cbcmh- 
pa, Beh Aa 6n jeAHOCTaBHO y^KHBa/in... 


IIpeMa: www.spacetelescope.org 
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HeHafl TpajKOBi/m 

ACTpOHOMCKO APyUITBO „Py])ep BoniKOBMh” 


nera3 


Kpn/iaTn koh> IIera3 je 6m he m3 rpnxe MMTO/iornje. IIoTeKao je m3 
/ty6aBHe Be3e IIocejflOHa, 6ora Mopa m IoproHe Me,o,y3e, ny,n,o- 
BMiiiTa xoje je MMa/io 3MMje yMecTO B/iacn Koce. Emo je 3apo6/teH 
y Me,o,y3MHoj yTpoEn CBe ,o,ox je jyHaK Ilepcej HMje yEno m Taxo 
oc/ioEoflMO IIera3a. 

IIpeMa je,o,Hoj o,o, /iereHfln, Cn3M(j)OB yHyx Ee/iepo(j)OHT je c/iynajHO 
yEno CBor 6paTa Ee/iepa (Ee/iepcxj)OHT 3Hann Ee/iepOB y6nija). 
36or Tora je Mopao ,o,a HanycTM KopMHT, noc/ie Hera ce HacTaHMO y 
JInxnjn (flaHamitoj Ma/ioj A3MjM). Kaxo 6 m ce MexynMO 36or CBor 
rpexa, ,o,o6no je 3a,o,aTax ,o,a y6Mje HyflOBnniTe XMMepy - 6Mhe xoje 
je MMano npe,o,H>n fleo naBa, Te/io xo3e, pen 3Mnje n CBe TpM maBe 
obmx }XMBOTMH>a. a 6n y TOMe ycneo 6ornH>a ATMHa My je no- 
Moma ,o,a yxpOTM xpn/iaTor xoH>a IIera3a. JleTehn Ha IIera3y, Ee- 
nepo4>OHT je 3acnnao XnMepy CTpe/iaMa M3 Ba3,o,yxa, xoja ofl OBora 
HMje Moma fla ce o,o,6paHn. TlereH^a xa>xe fla je Ha xpajy Te 6nTxe 
Ha nnaHMHM Xe/inxoH, Ee/iepo(j)OHT craBno XnMepn o/iobo y ycTa. 
XnMepa ra je OTonn/ia concTBeHMM flaxoM, a OTon/teHO ohobo joj 
je noTex/io xpo3 rp/io m Taxo je y6n/io. IIoHeceH CBojMM ycnexoM, 
Eenepo4>OHT ce Ha IIera3y ynyTMO xa O/inMny ce npMflpyncM ca- 
mmm 6oroBMMa. A/in BMfleBHin cMpTHMxa, BpxoBHM 6or 3eBC ra je 
36ai^MO CBojoM Myn>OM, a IIera3 je Ha O/inMn CTnrao caM. Ee/iepo- 
4 >oht ce tom npMHMXOM cypBao hm 3 nnaHMHy m Taxo caxaT, c/ien m 
36or Tora npomaH o,o, Jbypyi, HacTaBMO ,o,a TyMapa 3eM/bOM CBe ,o,o 
CMpTM. IIera3 je ocTao Ha OnMMny fla cnyncM 3eBcy, a xacHnje je 
npeHeceH Ha He6o, Mel)y 3Be3,o,e. 

3a nocMaTpane ca ceBepHe 3eM/bMHe xeMnc(j)epe, ca3Be>xl)e IIera3 
ce Ha He6y Ha/ia3n nocraB/teHO Haonanxe! DiaBa My je oxpeHyTa 
npeMa jyry, a Tp6yx n npe,o,H>e Hore npeMa ceBepy (bm^m (j)nrypy 
ca3Benc^a). 3a nocMaTpane ca jyncHe 3eM/bMHe xeMnc(j)epe, xojnMa 
ce obo ca3Be>x])e Ha/ia3n Ha ceBepHoj CTpaHM, cnTyarjnja je noTny- 
ho HopMa/ma. 0,0,3Be3^a xoje nnHe ca3Be>x])e, Ha He6y ce Haj/iaxme 
yonaBa T3B. Jecewu nemeopoyeao - HajMapxaHTHnjn acTepM3aM 
jeceiter He6a! Kao TaxaB, Jeceitn neTBOpoyrao npe,o,CTaB/i>a no- 
na3HM opnjeHTMp 3a CBa jeceita ca3Be>x])a. HnHe ra 3Be3^e a, /3 m 
y Pegasi m a Andromedae. IIoc/ie,n,H>a 3Be3^a, a Andromedae n/in 
A/i(j)epaij, Ha apancxoM 3anpaBO 3Hann „nynax xoH>a”, a /in je npn- 
hmxom nocneflH>e pe(j)opMe ca3Be>x])a (JyynH fle/mopT, 1925. ro- 
flMHe), nnax npnna/ia ca3Be>x])y AHflpoMe^a. 

Axo ce ofl ropn>er flecHor TeMeHa Jeceiter neTBOpoyma (3Be3^a j3 
Pegasi) noByne npaBa nnHnja xoja npo/ia3n Ha no/ia nyTa H3Mel)y 
3Be3^a any Pegasi n npoflyncn npn6/in;>XHO je^aH nno nyT, ^o- 
na3n ce ^o MecTa Ha He6y Ha xoMe ce Ha/ia3H Tama manna (y). 
Maxo BaH ca3Be>x])a IIera3, OBa Tanxa npe,o,CTaB/i>a Bp/io 3HanajHO 
MecTO Ha He6ecxoj c(j)epn. Kaxo je opnjeHTMp 3a H>eHO HananceH>e 
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rno6y/iapHO jaTO Ml 5 - NGC 7078 - jeflaH ofl 
Haj3am/iMjbi/iBi/iji/ix oOjeKaTa jeceH>er He6a 

Jby6a3HoiuTiy: NASA and The Hubble Heritage Team 

(STSd/AURA) 

Jecemn neTBOpoyrao, MCKOpncTnheMO OBy npH/inicy fla 
Ka^ceMo HeniTO Bnme o moj. To je Ta+Ka npecexa He- 
6ecKor eKBaTopa n eK/innTMKe y Kojoj CyHije npe/ia3M 
ca HeraTMBHMx Ha no3MTMBHe fleK/iMHaijnje. C o63MpoM 
Ha TO, OCHOBa je MHOrMM KOOpflMHaTHMM CMCTeMMMa. 
Ha3MB je floOn/ia npeMa 3o,n,nja+KOM 3HaKy 3a ca3Be>Kl)e 
OBaH (Ha/iMK rpHKOM c/iOBy y), me ce Heicafla m Ha/ia3M- 
na. flaHac ce 36or nperjecnje Ha/ia3M y ca3Be>K])y Pm 6e 
(npoMeHa no/io^caja 3eMTBMHe oce poTarjnje - nperjecnja 
- Mema no/io^caj eKBaTopa y oflHOcy Ha eK/innTMKy, a tm- 
Me m upaBau, npeMa PaMa ran km). nope# Tora, PaMa ran- 
Ka ce Ha3MBa m Ta+Ka npo/iehHe paBHOflHeBHmje. CyH- 
ije ce 21. MapTa Ha/ia3M 6am Ha tom Mecry Ha He6y (Ha 
He6ecKOM eKBaTopy), na je Tpajame o6,n,aHMi^e m hoBm 
jeflHaKo. Tokom jecemnx Hohn, Ka,n,a ce CyHije Ha/ia3M Ha 
npo/iehHOM He6y y Bara Tamcn, o^hocho noMepeHO npn- 
6 ;im>kho 3a 12 caTM, nacoBHM yrao TaMa Ta+Ke noKa3yje 
npaBO rpa^aHCKo BpeMe. Okbmpho, to je yrao M3Mel)y 
npaBi^a npeMa jyry m noMeHyTor MecTa Ha He6y, MepeH y 
CMepy Ka3arbKe Ha nacoBHMKy. PtpM/iMKOM nocMarparba 
jecemer He6a CBojeBpcTaH je Kypno3MTeT oflpeflMTM Bpe¬ 
Me hito TanHMje, caMo Ha ocHOBy no/io^caja PaMa Ta+Ke. 

Y ca3Be>K])y Ptera3 ce Ha/ia3M hckotimko MHTepecaHTHMx 
Mar/iMnacTMx o6jeKaTa. 


rno6ynapHO jaTO M15 (NGC 7078), je,n,HO 
j e °A Haj,n,a7bMx r/ioOy/iapHnx jaTa. IBeroBa 
y,n,a7beHOCT ce nporjemyje Ha npn67in>KHO 
33 500 CBeT/iocHMx roflMHa. M nope# Tora, obo jaTO je 
mecTe npMBMflHe Be/in+MHe - Ha rpaHnrjn bm^tbmboct 
rOTIMM OKOM y M3y3eTHO floOpMM nOCMaTpaHKMM yc/io- 
BMMa. To yxa3yje Ha +MH>eHMijy ,n,a My je anco/iyTHM 
cjaj 360 000 nyTa Behn o# CyH+eBor, o^hocho npn- 
6 /hdkho je - 9-Te anco/iyTHe MaranTyfle. PtpMBMflHM 
npenHMK jaTa m3hocm 18 ny+Hnx MMHyTa, mTO Ha Toj 
y,n,a7beHOCTM o^roBapa TiMHeapHMM ,n,nMeH3njaMa o# 
175 CBeT/iocHMx ro,n,MHa. Y MamnM MHCTpyMeHTMMa ce 
BM,n,M caMo M3y3eTHO rycTO je3rpo HemTO Mamer npen- 
HMKa (npMO/m^CHO ce,n,aM /iy+Hnx MMHyTa, mtim neT- 
BpTMHa MeceneBor flncKa). nporjemyje ce fla je to 
jeflHO 0,0, Hajrymhnx r/ioOy/iapHMx jaTa n yjeflHO jeflHO 
0,0, flBafleceTax xoja cy npom/ia Kpo3 T3B. nporjec 
Ko/iancnpama je3rpa. Ptopefl Tora, Ha (})OTorpa(})CKnM 
n/ionaMa chmmtbchmm 1927. roflMHe Ha MayHT Bmticoh 
oncepBaTOpnjn, yo+eHa je m jeflHa n/iaHeTapHa Mar/in- 
Hay obom r/ioOy/iapHOM jaTy. PoflMHe 1976. npnjaBTBeHa 
je m jom jeflHa, a/in Ha^ca/iocT meHO nocrojame Hnje 
cnrypHO noTBp^eHO. fla o6jexaT 6yn,e 3aHMM7bMBnjn, 
M15 caflp^cn m fleBeT no3HaTMx ny/icapa. HajnHTe- 
pecaHTHMj m ofl H>Mx hocm 03Haxy PSR 2127+11 C n 
npeflCTaBTta KOMnoHeHTy ftBojHor CMCTeMa HeyTpOH- 
ckmx 3Be3,n,a y KOMe cy M3y3eTHO M3pa>xeHn pe/iaTMBM- 
ctmhkm e4>eKTM. Kao TaxaB, OBaj ny/icap je npnpoflHa 
7ia6opaTopnja 3a McnMTMBame AjHmTajHOBe Teopnje 
pe/iaTMBMTeTa. Obo mo6y7iapHO jaTO je OTKpno >KaH 
floMMHMK Mapa/i^M 1746. roflMHe. Hlap/i Mecje ra je 
yHeo y KaTa/ior 1764. roflMHe Kao 15. o6jexaT no pe,n,y 
- Ml5, a Bn/injaM Xepme/i je TeK 1783. ro,n,MHe y obom 
Mar/m+acTOM o6jeKTy pa37iy+Mo noje^MHa+He 3Be3,n,e. 

NGC 7331 m Ctmbchob kbuhtct. 3a OBaj 

o6jexaT ce o6mhho Ka^ce ,n,a je je,n,Ha o,n, 
' CBeT/mjMx ra/iaKcnja Koja HMje yBpmheHa 

y MecjeoB xaTa/ior. Je cnMpa/iHa ra/iaxcnja, Bp/io ctimh- 
Ha Hamoj. Ha/ia3M ce Ha y^arbeHOCTM o,n, npM6/iM^CHO 
50 MMTIMOHa CBeTTIOCHMX TO^MHa. YjeflHO, obo je M 
je,n,Ha 0,0, npBMx no3HaTMX „cnMpa;iHMx Mar/iMHa” Kojy 
je jom 1850. ro,n,MHe /iopfl Poc HaBeo y CBojoj timctm 14 
„cnnpa7iHnx mtim 3aKpMB7beHMx Mar/iMHa”. Pto/ia CTene- 
Ha jyro3ana,n,HO o,n, NGC 7331, Ha (JroTorpacjiMjaMa MO _ 
>xe a ce yo+M n Ma/io jaTO ra/iaxcnja no3HaTMje no# 
Ha3MBOM CTMBeHOB KBMHTeT. Oho 6pojM npeKO 10 
ra/iaKcnja, a/in cy Hajyo+TBMBnje neTMpM, no neMy je 
jaTO m floOn/io flpyrn ,n,eo cbot Ha3MBa. 


Ptopefl noMeHyTMx, ca3Be^e Ptera3 ca,n,- 
P>km jom HeKO/iMKO ra/iaKcnja: NGC 7217 
' (10.2 MarHMTy,n,e), NGC 7814 (10.5 Mar- 

HMTy,n,e), NGC 7448 (11.7 MarHnTyn,e) m NGC 7479 - 
no3HaTMjy npe+KacTy ra/iaKcnjy 11 MarHnTyn,e. 
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Cm/ipa/ma ra/iaKci/ija NGC 7331, Marm/iTyae 9.5 


Jby6a3Howfiy: M. Regan (STSd) et al., JPL, Caltech, 

NASA 



ra/iaKci/ija NGC 7331 i/i Cn/iBeHOB kbuhtct 

Jby6a3Hoiuhy: R. Jay GaBany 



ra/iaKci/ija NGC 7217 

/by6a3Hoiuhy: Mischa Schirmer (ING) and Gilles 
Bergond (IAA, Granada) 



ra/iaKci/ija NGC 7814 

Jby6a3Howhy: Adam Block/NOAO/AURA/NSF 



ra/iaKcuja NGC 7448 

Jby6a3Howhy: Glen Youman 
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AHApoMe^a 


AHflpoMefla je 6nna nenoTMija, hepKa eTMoncxor Kpa/ba I],e(j)eja. 
hbeHa Majxa, Kacnoneja, xBannna ce Kaxo je AH^poMefla Hajne- 
mna >xeHa Ha CBeTy. JlereH^a xa>xe ^a je je^HOM npM;mxoM npe- 
Tepana m ^a je pexna ^a je meHa hepKa nenrna na k m 0,0, MopcKMx 
hmm4)m HepeM^a. To je HepeM^e cmtiho yBpeflMno, na cy ce 36or 
Tora no>xanMne cbom 3amTMTHMKy, 6ory Mopa IIocejflOHy. 3a 
Ka3Hy, IIocejflOH je nocnao CTpaniHO Mopcxo Hy^OBMinTe - KeTy 
- ^a CBaKOflHeBHO nycTomn ETMonMjy. He 3HaBnm niTa ^a pa,n,M, 
KpaTB I^e^ej ce o6paTMo Amohobom npopOHMHrry 3a caBeT. Pe- 
neHO My je ^a he nycTomeme npecTaTM axo >xpTByje CBojy hepxy 
MopcKoj HeMaHM, Taxo hito he je npMKOBaTM 3a CTeHy Ha o6ann. 
HeBOTbaH, ann no^ npMTMCKOM Hapo^a, I],e(j)ej je Taxo m ypa^no. 
Ann 6am y to BpeMe xa^a je AH^poMefla 6nna oxoBaHa m xa^a je 
Mopcxo nyflOBMmTe Hanmno, nepcej je nponeTeo Ha xpnnaTOM 
xomy nera3y. Bpahao ce ca no^BHra y xoMe je y6no Hy^oBMiH- 
Hy hoproHy Me^yay. Me^ysa je CBojMM ^ecHMM, ^aBOTbMM oxom, 
norne^oM npeTBapana CBe y xaMeH. nponeTeBnm Ha nera3y, 
nepcej je BM^eo mia ce ^emaBa m 3aHeceH AH^poMe^MHOM ne- 
noTOM, pemno je ^a je cnace. HsBaflMO je MeflysMHy rnaBy M3 
Top6e m Taxo oxaMeHMo Mopcxy HeMaH, a cnacaBHin nenoTMijy, 
3aTpa>xMo je m meHy pyxy. AH^poMefla je, oropneHa Ha CBoj Ha- 
pofl m poflMTeTbe xojn cy je ^xpTBOBann, npMCTana ^a nol)e ca 
CBOjMM jyHaxoM. 


CMaTpa ce ^a OBa nena nereH^a noTMne M3 neTor Bexa npe HOBe 
epe, a cbm h>chm npoTaroHMCTM cMemTeHM cy Ha jeceme He6o 
xao cyce^Ha ca3Be>x^a. AH^poMefla je SBes^aMa npeflCTaBTbeHa 
xao fleBojxa oxoBaHa 3a CTeHy (bm^m cnnxy ca3Be>x^a), ann 
Ha>xanocT TaxBa (jrnrypa He Mo>xe 6am naxo ^a ce 3aMMc;m. 
YoHTbMBe cy caMo TpM meHe HajcjajHMje SBes^e - a, (3 m y. 


TaMa AHji;poMeji;e, AnaMax (y Andromedae) je npe- 
flMBaH BMmecTpyxM cmctcm SBes^a. npBM ra je yo- 
hmo acTpoHOM KpMCTMjaH Majep, 1778. ro^MHe. 
npMMapHa xoMnoHeHTa je HapaHyacTe 6oje, a cexyH^apHa je 
nnaBa. Ha Mel)yco6HOM pacrojamy 0,0, npn6nM>XHO ^eBeT nyn- 
hmx cexyHflM, OBe ^Be 3Be3,n,e npe,n,CTaB;Bajy nax ^BojHM cmctcm 
3a nocMaTpame, nen nax m y ManMM MHCTpyMeHTMMa. CTpyBe je 
1842. roflMHe npMMeTMo ^a je m cexyH^apHa xoMnoHeHTa 
Taxo^e flBojHa, a ^aHac ce 3Ha m ^a je cjajHMja SBea^a cexyH^ap- 
He xoMnoHeHTe cnexTpocxoncxM ^BojHM cmctcm (to 3HanM ^a 
cy o6jexTM npMBMflHO tohmxo 6hmcxm, ^a caMo noMohy cnex- 
TpanHe aHanM3e Mo>xe ^a ce yonn ^a ce pa^M o ^Be SBes^e). 
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M31, AHffpoMeffMHa ranaxcnja (NGC 
/vSTh 1 224). To je CBaxaxo je^aH oa Hajnonyna- 
Phmjmx n HajBMine npoynaBaHMx o6jexaTa 
Ha ijenoM He6y! Pa3nor 3a TaxaB CTaTyc je HnmeHnija fla 
OBa MarnMHa naxo Monce ^a ce bmam m ronMM okom Max 
m y npoceHHMM nocMaTpanxnM ycnoBMMa (m3 MpanHnx 
o6nacTM rpa^OBa). npnBMAHa MarHMTyn,a joj je 3.5, a 
Hana3M ce npnOnnncHO neTnpn CTeneHa ceBepo3anaAHO 
ofl 3BC3p,e j3 Andromedae. HapaBHO HMxafla He Tpe6a 
rneflaTM 6am y to mccto Ha He6y, Hero „Mano nopefl”, 
jep Mar/mnacTM o6jexTM Mory naxme ^a ce yone T3B. 
nepM^epHMM bmaom. npMBMAHM npenHMX MarnMHe je 
xao mecT MeceneBnx ^ncxoBa, ann ronMM oxom m 
MaitMM TenecxonMMa Monce fla ce bmam caMo meH 
cjajHMjn, i^eHTpa/iHM ^eo (je3rpo ranaxcnje). Tex 4>oto- 
rpacjmje m Behn MHCTpyMeHTM (npenHnx o6jexTMBa He 
Mamn ofl 30-ax cm n a o6pn nocMaTpanxn ycnoBM) 
OTXpMBajy CBy nenoTy m npaBy aeTpOHOMexy npnpOAy 
OBor o6jexTa. 


JIaxo yonn^MBa, CMaTpa ce fla je OBa MarnMHa 6nna no- 
3HaTa jom ApanMMa 900. ro^MHe HOBe epe. HyBeHM 
apancxM ynemax An-Cycjm je 964. ro^MHe HanpaBMO m 
nncaHy 6enemxy o obom o6jexTy. Ha 3Be3AaHMM xap- 
TaMa M3 Tor ,0,06a M31 je 6Mna 03HaneHa xao „ManM 
o6nax”, a 3Ha ce fla je 6Mna yrjpTaHa m Ha xonaH^cxoj 
xapTM He6a M3 1500. ro^MHe. npBa Tenecxoncxa no- 
CMaTpama OBe MarnMHe flaTMpajy M3 1612. (neTnpn 
ro,o,MHe HaxoH mTO je Iannnej M3pa^Mo Tenecxon) m 
npMnMcyjy ce CMMOHy Mapnjycy. LUapn Mecje je 1764. 
ro^MHe xoHanHO yHeo MarnMHy y CBoj xaTanor (xao 31. 
o6jexaT no pe^y - M31), a MecjeoBa 03Haxa ce m ^aHac 
Hajnemhe xopMCTM. 



AHApoMeAMHa ra/iaxci/ija - M31 (NGC 224) 
Jby6a3How1iy: Robert Gendler, WFPC2, Ground-based 



Je 3 rpo ra/iaxci/ije M31 

Jby 6 a 3 HomTiy: NASA, ESA and T. Lauer (NOAO/AURA/ 

NSF) 

Y to nMOHMpcxo ^o6a Tenecxoncxor OTXpnBama He6a, 
npaBa npMpofla M31 jom Hnje 6nna no3HaTa. 3Hano ce 
caMo fla ce pa^M o MarnnHn, a ncTopnja OTXpnha o moj 
m HjMxobo pa3yMeBame, 3anpaBO npe,o,CTaBn>ajy noneT- 
xe cxBaTama m pa3Boja BaHranaxTnnxe acTpoHOMMje. 
CnaBHM acTpoHOM BnnnjaM Xepmen nocMaTpao je 
M31 m McnpaBHO Mncnno ^a je to je^aH oa HajOnnncnx 
„ocTpBCXMX yHMBep3yMa”, cnnnaH HameM MnenHOM 
nyTy. HancanocT norpemHO je nporjeHno yAameHOCT 
,0,0 OBe MarnMHe, 3a xojy je CMaTpao fla He npena3M 2000 
yo,an>eHOCTn ao Cnpnjyca (mTO y peanHMM MepaMa M3- 
hocm npnOnnncHO 16 000 CBeTnocHMx ro^MHa). BnnnjaM 
XarMHC, je^aH oa nMOHMpa cnexTpocxonMje, Ha ocHOBy 
aHanM3e cnexTpa, npBM je 1864. ro^MHe yonno fla ce 
pa^M o 3Be3^aHOM cncTeMy, a He o racoBMToj MarnMHM! 
To je 6nno npBO 3HanajHO OTXpnhe xoje je HaBOflMno Ha 
npaBM Tpar pa30TXpnBama npMpofle OBor o6jexTa. Io- 
,o,nHe 1887. nojaBMne cy ce n cj)OTorpa(})nje M31 xoje cy 
no npBM nyT noxa3ane meHy cnnpanHy CTpyxTypy. Y6- 
p30 3aTMM, 1912. roflMHe, caJIoBenoBe oncepBaTopnje je 
M3MepeHa m pa^njanHa 6p3MHa OBor o6jexTa. ,I(o6njeHO 
je ^a ce M31 npnOnnncaBa CyHneBOM cncTeMy 6p3MHOM 
oa HeBepOBaTHMx 300 km/s (to je yjeflHO m Bpe^HOCT 
Ao6njeHa MOflepHMM MepemnMa). CBa Ta OTXpnha cy 
yxa3MBana Ha BaHranaxTnnxy npnpOAy obot o6jexTa, 
ann M^eja o M31 xao o Apyroj ranaxcnjn, Ta^a jom Hnje 
6nna ca3pena y noTnyHOCTM. 

Tex 1923. ro^MHe, xa^a je Ha MayHT BnncoH once- 
pBaTopjn HanpaBn^eH ao Ta^a HajBehn Tenecxon Ha 
CBeTy - 2.5 MeTapcxn Xyxep Tenecxon - ^aHac cnaBHM 
acTpoHOM Eabmh Xa6n, npoHamao je je^Hy i^e^en^y 
y OBoj MarnMHM. Ha ocHOBy me, Xa6n je no npBM nyT 
oflpeflMO yo,an>eHOCT ao M31. Maxo je y nporjeHM norpe- 
mno cxopo 3a 4>axTop a Ba, peA BennnnHe xojn je ao6mo 
je 6no npaBM „acTpoHOMcxM”. Obo je 6nno ncTopnjcxo 
OTXpnhe! Tex Ta^a je noBex 3anpaBO y noTnyHOCTM 
cxBaTMo npaBy npnpOAy M31, oahocho fla je to Apyrn 
3Be3flaHM cncTeM - Apyra ranaxcnja - Bpno cnnnHa Ha¬ 
meM MnenHOM nyTy, a He meroB cacTaBHM ^eo, xaxo ce 
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flo Tafla MMCTiMTio. Taj 3axn>ynaK je m npocnaBMo Xa6- 
na, a oh je HacTaBMo ,n,a ce 6aBM npoynaBameM flpyrax 
ranaxcMja (nnjn je acTpoHOMCKM cMMcao npaxTMHHo 
Tex Ta^a m 6mo cxBaheH). Xa6n je Ha tom non>y no- 
CTMrao jom ^Ba cj)yH,n,aMeHTanHa flocTMrayha: ypaflMO 
je xnacMcjmKaijMjy ranaxcMja - flaHac no3HaTy Kao „Xa- 
6noBa BMTbymKa” - m cxBaTMo je fla ce flpyre ranaxcMje 
yn,an>aBajy o,n, Harne, hito je nocTaBMno TeMen>e MOflep- 
HMM KOCMOTIOHIKMM CXBaTatbMMa! 

Maxo je Xa6n npoijeHMo yn,an>eHocT , 0,0 AH^poMe^MHe 
ranaxcMje Ha ocHOBy npoMeHe cjaja rjecj)eM,n,a, Tamia 
BpeflHocT ce hm flaHac He 3Ha. CMaTpa ce ,n,a m3hocm 
npMOnMncHo 2.5 MMnMOHa CBeTnocHMx ro^MHa, a Ta 
BenMHMHa 3aBMCM 0 , 0 , npoijeHe yn,an>eHocTM Marena- 
hobmx o6naxa - caTenMTa Harne ranaxcMje. Kaxo rofl, 
to HaM je je,n,Ha 0 , 0 , HajOnMncMx ranaxcMja (6nM>xe cy 
caMo BenMKM m Mann MarenaHOB o6nax), a yjeflHo to 
je m je^MHa ranaxcMja Ha ceBepHoj He6ecKoj xeMMccjie- 
pM Koja Monce ,o,a ce bm,o,m ronMM okom. tbeHa paBaH je 
HamyTa npMOnMncHo 15 CTeneHM y oflHocy Ha npaBarj 
BM3ype, a nporjeityje ce ,n,a npenHMK ranaxTMHKor jj, mc- 
xa M3HOCM 250 000 cbcttiochmx roflMHa (nopel)eH>a pa- 
,o,m, 2.5 nyTa je Beha 0 , 0 , MnenHor nyTa). M nope# Taxo 
BenMKMx ,o,MMeH3Mja, M31 MMa 3HaTHo Man>y Macy 0 , 0 , 
Harne ranaxcMje. HajcjajHMje rno6ynapHo jaTO y M31, 
03HaneH0 xao Gl, cjajHMje je 0 , 0 , 6wjio xor rno6ynapHor 
jaTa y MnenHOM nyTy. Gl Monce nax ,n,a ce nocMaTpa 
6otbmm aMaTepcxMM TenecxonMMa (noTpeOaH je npen- 
hmk oOjexTMBa 0 , 0 , 40-ax cm), a to MHane HMje jeflMHo 
rno6ynapHo jaTO y M31 flocTynHo n>y6MTen>cxMM 
nocMaTpatbMMa. nope# Tora, HajcjajHMjM „o6nax 3Be3- 
fla” y M31 MMa m CBoj noceOaH NGC 6poj - NGC 206 
(cBeTna o6nacT y flMcxy M31, o,n,Max nope# TaMHMx 



rno6y/iapHo jaTO Gl y AHflpoMefli/moj ra/iaKci/iji/i 

Jby6a3Houi1iy: Michael Rich, Kenneth Mighell, and 
James D. Neill (Columbia University), and Wendy 
Freedman (Carnegie Observatories), and NASA/ESA 



11/iaHeTapHa Mami/ma ll/iaea rpyflea - NGC 7662 

Jby6a3Hoiuhy: Mike Landherr 

CTpyKTypa Ha py6y) - 3aTO hito je jom BMnMjaM Xep- 
uien OBaj CBeTnMjM ,n,eo ranaxcMje yHeo y CBoj xaTanor 
no jj, noce6HOM o3HaxoM. 

AH,n,poMe,n,MHa ranaxcMja MMa HexonMKo CBojMx npa- 
TMoi^a (caTenMTa). HajcjajHMjM cy enMnTMHHe ranaxcMje 
M32 (Bpno CBeTna „TanKa” Ha caMOM py6y jj, ncxa) m 
Ml 10 (ennnTMHHa MarnMHa nope# flncxa M31). M32 
je 6nna npBa enMnTMHHa ranaxcMja MKa^a OTKpMBeHa. 
OTKpnhe ce npnnncyje Tie IJeHTnMjy ( Jean Baptiste 
Le Gentli ), 1749. roflMHe. M110 je OTKpno caM IHapn 
Mecje 1773. roflMHe, o^hocho yrjpTao je OBy ranaxcMjy, 
anM je HMxa^a HMje yHeo y CBoj xaTanor. Tex xaciiMje, 
1966. ro^MHe, M110 je Harnna CBoje MecTO y xaTano- 
ry, anM Kao nocneflmn npM,n,o,n,aT o6jexaT (opMrMHan- 
hm MecjeoB xaTanor caflpncM caMo 103 MamnnacTa 
o6jexTa). Y o6e ranaxcMje, nojeflMHanHe 3Be3,n,e cy 
yoneHe Taxol)e 2.5 MeTapcxMM Xyxep TenecxonoM Ma- 
yHT Bmhcoh oncepBaTopMje. 3a pa3HMKy o^ Ml 10, M32 
HeMa rno6ynapHMx jaTa (xofl Ml 10 mx je OTKpMBeHo 8), 
caHMmaBajy je yrnaBHOM CTape 3Be3fle, a y meHOM ^mc- 
xy je Ha^eHo m hckotimko nnaHeTapHMx MarnMHa. Ocmm 
Tora, npMMeheHa je m rpaBMTai^MOHa MHTepaxi^Mja 
M3Me^y M32 m je^He o^ cnMpanHMX rpaHa M31, hito 
noTBpl)yjy m caBpeMeHe panyHapcxe CMMynai^Mje. 
3aje^Ho ca CBojMM npaTMoijMMa (^o ca^a mx je OTKpM- 
BeHO yxynHO 11), M31 hmhm no^rpyny JIoxanHe rpyne 
ranaxcMja. 

nopefl OBe nyBeHe ranaxcMje, ca3Benc^e 
AHji,poMej],a ca^pncM jom Hexe MHTepecaHT- 
He MarnMHacTe o6jexTe. NGC 7662 je nna- 
HeTapHa MarnMHa 9 MaraMTyn,e, no3HaTa m no^ Ha3M- 
bom IlTiaBa rpyflBa. NGC 891 je Bpno 3aHMMn>MBa 
ranaxcMja 10 MamMTy^e. Monce ^a ce nocMaTpa TanHo 
y paBHM ^Mcxa npexo xora ce bm^m TaMHa Tpaxa npa- 
mMHe. OTKpMO jy je BMnMjaM Xepmen 1784. ro^MHe. 
NGC 404 je Taxo^e ranaxcMja 10 MarHMTyn,e, a NGC 
752 je pa3BejaHo jaTO 6 MamMTy^e. 
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HeHafl TpajKOBufi 

ACTpOHOMCKO flpyiHTBO „Pyl)ep BoniKOBMh” 


riepcej 


Ilepcej je jeflaH ofl Hajno3HaTnjnx MMTonomxnx jyHaxa. CBojy 
c/iaBy je CTeKao y6nBiiiM IoproHy Mefly3y. IoproHe cy 6nne Tpn 
npenene cecTpe. HancanocT, jeflHa ofl h>mx - Mefly3a - BOflnna je 
7ty6aB ca nocejflOHOM y Atmhmhom xpaMy. BnfleBiiin to, ArnHy 
je CTpaxoBMTO pa37tyTM7io CBeTorpl)e m npeTBOpnna je Mefly3y y 
nyflOBMiiiTe. Bnacn H>eHe xoce cy nocrane 3Mnje, a CBe llito 6m no- 
rneflana npeTBapano ce y xaMeH. C flpyre CTpaHe, nereHfla xance 
A a je apronnflcxn xpan> Axpncnje MMao Tieny hepxy flaHajy. Ha- 
ncanocT npopOHMiiiTe My je npeflcxa3ano fla he ra y6MTn H>eroB 
yHyx, na je Axpncnje cktiohmo CBojy hepxy ofl Mymxaparja 3aTBO- 
pMBiiiM je y noflfleMHe oflaje. Me^yTMM flaHajy je cna3MO 3eBC join 
npe Hero hito je 6mt ia 3aTBOpeHa, na ce npeTBOpno y 3/iaTHy xn- 
rny Koja je Morna fla npoflpe flo iteHMX oflaja m TaMo je o6n>y6no. 
M 3 Te TtyhaBM poflno ce Ilepcej. Kafla je Axpncnje cxBaTMO fl a 
he nnax MMaTM yHyxa, oxoBao je flaHajy n join Manor Ilepcej a y 
jeflaH flpBeHM xoBner m 6arjno nx y Mope. Bofla mx je oflHena flo 
ocTBa Cepnij), me mx je npoHamao pn6ap J\ mktmc. J\ mktmc je 6mo 
6paT OKpyTHor Bnaflapa nonnflexTa, Ha nnjeM je flBOpy Ilepcej n 
CTacao y xpahpor Mnaflnha. Kafla je Ilepcej oflpacTao, nonnflexT 
je Ha CM/iy XTeo fla ce onceHn join yBex nenoM flaHajoM. J\ a 6m ca- 
KpMO CBoje HaMepe, npeTBapao ce fla he onceHHTH Hexy flpyry >xe- 
Hy, a Ilepcej My je 36or Tora HexoTnrje o6ehao fla he My xao CBafl- 
6eHM flap flOHeTM nax m Mefly3MHy rnaBy! HyBiiin to, IIoTiMflexT 
ce noHaflao fla he Ilepcej Taxo M3ry6MTM >xhbot, ann ATMHa ce 
yMemana m ncxopncTnna Ty npnnnxy fla ce 3ayBex pemn Mefly3e. 
IIoflapMTia je Ilepcejy cjajHM hitmtm y xoMe je OBaj Morao fla bmam 
Mefly3MH oflpa3, a fla ce He M37ia>xe nornefly xojn je CBe npeTBapao 
y xaMeH. Ha Taj HannH jy je m y6no, a Ha noBpaTxy je ocnohoflno 
neny AHflpoMefly m 3ajeflHO ca bom ce BpaTMO Ha ocTpBO Cepnij). 
TaMo je 3aTexao flaHajy xoja je Mopana fla noherHe y xpaM 36or 
no/iMflexTa, xojn je Beh cnpeMao CBafl6eHO Becen>e. BnfleBHin 
to, nepcej je M3Baflno M3 TOp6e Mefly3MHy rnaBy - nonnflex- 
tob CBafl6eHM flap - n oxaMeHMO m nonnflexTa m CBaTOBe. 36or 
CBor jyHanxor flena, npeHeT je Ha He6o. Mnax, jeflHOM npnnnxoM 
je flMex xojn je nepcej 6arjno Ha nrpaMa noroflMO iteroBor flefly 
xpan>a Axpncnja n y6no ra. Taxo je n npopexHyTa AxpMcnjeBa 
cyflhnHa 6nna ncnyiteHa. 

nepcej je Ha He 6 y npeflCTaBTteH y CBojnM xpnnaTMM caHflana- 
Ma, ca iiineMOM xojn ra je mmhmo HeBMflTtMBMM (ao6mo mx je xao 
noMoh y 6 ojy ca Mefly30M), a y pyrjn flpncn Mefly 3 MHy rnaBy. 
HancanocT, nax n y BeflpHM HohnMa, Ternxo je 3aMMcnnTM xom- 
nneTHy (jmrypy oBor ca3Benc^a. Ha He 6 y je bmatbmb caMO nyx 
HajcjajHMjnx 3Be3fla - T3B. Tlepcejee nyK. 
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BeTa Ilepceja, Anron (f Persei) CBaKaico je 

OSS'- 1 je^Ha 0,0, Haj'iyBeHMjMx npoMeHTtMBMx 3Be3- 

fla! To je yjeflHO n npBa OTKpMBeHa npo- 
MeHTtMBa 3Be3Aa. HajcTapnje OeneniKe o moj noTnny M3 
1667. roflMHe, ann je cxopo cnrypHO fla cy n ApeBHM Ha- 
poflM 3Hann 3a meHy npoMeHy cjaja. Anron je eKnnncHM 
(noMpanyjyhn) ^BojHM cmctcm nnja ce paBaH cxopo 
noKnana ca npaBijeM BM3ype, Taxo fla Maite cjajHa kom- 
noHeHTa noBpeMeHO noMpanyje cjajHnjy. Obo je o6ja- 
miteite Koje je no npBH nyT npe^noncno acTpOHOM 
aMaTep IJoh IynApMK, 1783. ro^MHe. IlnKepnHr je 
KacHHje, 1881. roAMHe, npyncno n npBe AOKa3e 3a Ty 
npeTnocTaBKy. flaHac ce 3Ha fla je n Maite cjajHa kom- 
noHeHTa OBor cncTeMa Taxo^e flBojHa 3Be3Aa. IlepnoA 
npoMeHe cjaja Anrona m3hocm 2 flaHa, 20 nacoBa, 48 
MMHyTa n 56 cexyH^n, a cjaj ce Mema y pacnoHy oa 2.12 
AO 3.39 MarHHTyn,e. 36or 6p3e n yoHTBMBe npoMeHe 
cjaja, Anron je je^Ha oa HajnonynapHnjnx MeTa 
n>y6nTen>a npoMeHTBMBnx. Ha3MB My noTnne 0,0, apan- 
CKor M3pa3a Ra's al-ghul hito 3Hann „])aBon>a rnaBa”, a 
Ha He6y ce m Hana3M Ha MecTy ^ecHor MeAy3MHor oxa 
- OHor KojMM je CBe npeTBapana y KaMeH. 


Pa3BejaHO jaTO Xm m Xa (NGC 884 - x M 
NGC 869 - h) no3HaTO je m no a Ha3MBOM 
flEOCTpyKO jaTO. To cy 3anpaBO flBa pa3Be- 
jaHa (oTBOpeHa) jaTa nnja ce yn,an>eHOCT oa 3eMn>e 
npoijeityje Ha 7400 n 7100 CBeTnocHMx ro^MHa, pe- 
cneKTMBHO. C o63MpoM Ha to, OBa flBa jaTa ce y npo- 
CTOpy Hana3e je^HO nope# flpyror. Bpno cy cjajHa - 
npn6nn>KHO 7.4 MarHMTy^e - n BM^TtMBa cy ronMM 
okom nax m y npoceHHMM nocMaTpanKMM ycnoBMMa. 
Hajnenme je nocMaTpaTM mx flBorneflOM (7x50 Hnp.), 
Mnn MHCTpyMeHTOM ca ManMM yBennnaiteM, Taxo Aa 
o6a jaTa Mory a a CTaHy y bmaho non>e. Enna cy no3HaTa 
join oa flaBHMHa, a Xnnapicoc mx je npBM yHeo y CBoj 
KaTanor 130. ro^MHe npe HOBe epe. npeTnocTaBTta ce 
Aa H>MxoBe Heo6MHHe 03HaKe noTnny M3 ,0,06a Tmxo 
B paxea (ncnBeo je npe OTKpnha Tenecxona), 3a Kora ce 
Bepyje fla je Mepno nononcaj OBe „MarnoBMTe 3Be3fle”. 
KacHMje je JoxaH Bajep Toj „3Be3flM” Aao 03HaKy a 3a 
oBnnncmy je KopMCTMo 03HaKy h Persei. 



flBocrpyKO jaTO x~h y llepcejy - NGC 884 1/1 NGC 869 

Jby6a3Houi1iy: Gregg L. Ruppel 



11/iaHeTapHa Mami/ma Ma/ 11/1 flaivi6e/i - M76 

Jby 6 a 3 HoujBy: Bernd Flach-Wilken & Volker Wendel 


i IlnaHeTapHa MarnMHa M76 (NGC 650/ 
651), Hajno3HaTMja je no a Ha3MBOM Mann 
' flaM6en, ann ce 3a my KopMCTe m mhotm 

Apyrn Ha3MBM - Butterfly Nebula Hnp. (He Tpe6a je Me- 
maTM ca Butterfly MarnMHOM M2-9 y ca3Benc^y 
3MMjoHoma). Maxo nnnn Ha flaM6en MarnMHy (M27 y 
ca3Benc^y Jlncnija), racoBMTM OMOTan oko ijeHTpanHe 
3Be3fle je noAen>eH Ha flBa aM jaMeTpanHO cynpoTHa, 
cjajHa Aena, Koja M3rneAOM noAcehajy Ha pamnpeHa 
Kpnna nenTMpa. To je yjeAHO m pa3nor 3aniTO je 03Hane- 
Ha ca ABa NGC 6poja - BnnnjaM Xepmen je CMaTpao Aa 
cy to ABa OABojeHa o6jeKTa Koja ce AOA^pyjy m 3aTO mm 
je Aao noce6He 03HaKe. OBa MarnMHa je OTKpMBeHa 1780. 
roAMHe. To je jeAHa oa caMO neTMpn nnaHeTapHe Marnn- 
He y MecjeoBOM KaTanory (M27, M57, M76 n M97), a 3a 


my ce xance n Aa je „MarnMHa ca HajBnme Ha3MBa . 
CMaTpa ce Aa je to M o6jeKaT icojn ce HajTence npoHana- 
3M Ha He6y! BM3yenHa MamMTyAa joj je npn6nn>KHO 10 
m 3HaTHO je Beha oa (j)OTorpa(j)CKe (Koja ce npoijemyje 
Ha 12.2). Oho hito je Heo6nnHO 3a OBy MarnMHy je to 
hito ce He 3Ha Tanna yAameHOCT ao me. BpeAHOCT ce 
npoijemyje oa 1700 ao naic 15 000 CBeTnocHMx roAMHa. 


CynepHOBa SN 2006gy ao HeAaBHO je 6nna 
HajcjajHMja eKcnno3Mja 3Be3Ae MKaAa! Kao 
/ hito ce M3 03HaKe bmam, OBa cynepHOBa je 

npBM nyT nocMaTpaHa 2006. roAMHe (y cenTeM6py). Oa 
K axo je OTKpMBeHa H>eH cjaj ce 3aAp>Kao HapeAHMx 70 
AaHa, ao noneTKa AOAeM6pa, nocne nera je noneo Aa 
onaAa. M nopeA M3y3eTHe nyMMH03HOCTM - npnBnnnc- 
ho je 100 nyTa cjajHMja oa nyBeHe SN 1987A Koja je 6m- 
na aobotbho cjajHa Aa ce bmam tohmm okom - SN 2006gy 
je tohmko yAa;teHa oa Hac Aa Monce Aa ce nocMaTpa ca- 
mo TenecKonoM. npeTnocTaBTta ce Aa je y eKcnno3MjM 
ocno6o^eHO npM6nMncHO 10 45 } eHeprMje, oahocho 10 
nyTa BMuie Hero tokom yo6nHajeHMx cynepHOBMx 
(nope^eita paAM, aTOMCKa 6oM6a CTBapa npn6nMncHO 
10 15 }, hito je Maine 3a 30 peAOBa BennnnHe)! EKcnno- 
3Mja ce OAMrpana y ranaKcnjn NGC 1260, Koja ce Ha He- 
6y Hana3M 6nM3y 3Be3Ae Anron. IIpOAeityje ce Aa je 
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SN 2006gy: rope - yivieTHi/iHKa Bi/131/ija TpeHyTKa 
eKcn/io3Mje; flo/ie - cHi/iMaK iviaTi/iHHe ra/iaKci/ije y 
uH(|)pai4pBeHOM (jieBo) 1/1 y X (flecHo) fle/iy cneKTpa, 
y TpeHyTKy eKcruio3i/]je, SN je 6i/ma cjajHi/ija ofl je3rpa 
(ropH>M flee hi/i o6jeKaT) 

Jby6a3Homliy: NASA/CXC/M.Weiss; X-ray: NASA/CXC/UC 
Berkeley/N.Smith et al.; IR: Lick/UC Berkeley 

OBa ranaxenja yn,a;i>eHa 240 Mn/inoHa CBeT/iocHMx ro^n- 
Ha, hito 3HaHM ^a ce m eKciuio3Mja cynepHOBe oftnrpa/ia 
npe totimko BpeMeHa. Mnax, y oxTodpy 2007. ro^MHe, 
o6jaB^eHO je a a je SN 2005ap (y ca3Be>x])y EepeHMKMHa 
Koca) o6opM/ia OBaj pexopfl 7iyMMH03H0CTM, Taxo a a ce 
SN 2006gy ca^a Ha/ia3M Ha flpyroM MecTy. 



JaTO ca Mami/moM - 1C 348 

Jby6a3How1iy: ROSAT 



Mami/ma Ka/ii/i<])opHi/ija - NGC 1499 

Jby6a3How1iy: Luc Debeck 


MarnnHa Kann^opHnja (NGC 1499) je 
HenpaBM/iHa, eMMCMOHa Mar/iMHa. CBojMM 
o6timkom no^ceha Ha MCTOMMeHy ,np;>xaBy y 
CAfl, na je Taxo m flodn/ia Ha3MB. Bp/io je c/ia6or noBp- 
niMHCKor ejaja m Tpe6a je nocMaTpaTM MHCTpyMeHTOM 
ca hito BehwM otbopom oOjeKTMBa. 36or TaxBnx xa- 
paxTepMCTMxa oMM/teHa je MeTa acTpo(j)OTorpa(j)a. 

riope^ noMeHyTMX odjexaTa, y ca3Be>x])y 
Ilepcej ce Ha/ia3M join Hexo/inxo pa3Be- 
jaHMX jaTa: M34 (Ha rpaHnqn bm^mboctm 
ro/iMM oxom, 5.5 MarHMTy^e, naxo ce Ha/ia3M noMohy 
3BC3^ y Andromedae m j3 Persei ), NGC 1342 (6.7 Mar- 
HMTy^e), NGC 1245 (8.4 MarHMTy^e), NGC 1528 (6.4 
MarHMTya,e), NGC 1545 (6.2 MarHMTy^e) m IC 348 (jaTO 
ca Mar/iMHOM, 7.3 MamMTy^e). 


Constelations - Nenad Trajkovic 

From a sea monster, Greek heroes, famous variable stars 
like Algol (The Devil's Star), and questions like how we 
discovered galaxies, the autumn sky brings us some of 
the most popular objects and stories. These articles - 
about Pegasus, Andromeda and Perseus constellations 
- reveal some of the most interesting among them. 
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NGC 2787 (Jby6a3Hoiu1iy: NASA/ESA and The Hubble Heritage Team) 


AHa 5pajoBi/ili 


NGC 2787 


HBpcro 3aMOTaHM, cKopo KoimeHTpM'iHM Kpaijn TaMHe npamnHe 
OKpyncyjy cjajHO je3rpo ranaKCMje NGC 2787, Kao ihto ce bm^m Ha 
oboj 4>OTorpa4)MjM Kojy je CTBopno tmm npojeKTa Hubble Heritage. 
no Xa6/iOBoj KnacM(})nKaijMjn NGC 2787 cna^a y TMn SbO - npen- 
KacTy coHMBacTy ranaKcnjy, y Kojoj yonaBaMO m T3B. LINER pern- 
oh. TanaKCMje y o6nMKy connBa noKa3yjy Mano nnn HMMano 3Ha- 
KOBa npMcycTBa BennKnx cnnpanHnx KpaKOBa Kojn ce jaBan>ajy 
ko.0, h>mxobmx 4>OToreHMHHMjMx pol)aKa (cnnpanHe ranaKCMje). 
MnaK, NGC 2787 MMa 6ne,o,y npenKy, Koja HMje BM,o,n>MBa Ha oboj 
4)OTorpa4)MjM. AcTpoHOM Maphena Kapono ( Marcella Carollo) m 
capa^HMi^M cy KopMCTM/m Xa6noBy nnaHeTapHy KaMepy nmpoKor 
non>a ( WFPC2 ) fla 6m jaHyapa 1999.caKynnnM OBe no,o,aTKe. Ohm 
cy KopMCTMnM Xa6n a 6m ncnnTanM je3rpa OBaKBMx ranacKnja m 
OTKpMnM KaKO Tene nporjec itnxoBor (j^opMnpaita, yKTtyHyjyhn 
y/iory Mel)yco6Hnx cyo,apa m ijeHTpanHnx ijpHMx pyna. Ha oboj 
oimijm BMflM ce m ,o,eceTaK rno6ynapHMx jaTa Koja ne6,o,e oko NGC 
2787. Maxo ce hmhm a a cy to 3Be3,o,e, y nnTaity cy rpaBMTarjMjoM 
Be3aHe rpyne 0 , 0 , oko 100 000 CTapMx 3Be3^a Koje op6MTMpajy oko 
i^eHTpa NGC 2787. NGC 2787 je yo,an>eHa npM6/m>KHO 24 mm- 
nMOHa CBeTnocHMx ro,a,MHa (7.4 MeranapceKa) y ca3Benc^y Be/iMKM 
Me^Be^. OoTorpacjmja je floOnjeHa KOM6nHaijMjoM CHMMaKa Kpo3 
nnaBM, 3eneHn m MH(j)paijpBeHn (})nnTep. 


LINER - Low-ionization nuclear 
emission-line region 

LINER je BpCTa ranaKTMHKnx je3rapa Koja ce oflnnKyjy cnei^M^MH- 
hmm cneKTpanHMM noTnMcoM. 06mhho, ce cacToje o^ jaKMx eMM- 
cmohmx nMHMja HeyTpanHnx mtim c/ia6o joHM30BaHMx eneMeHaTa 
Hnp. O, O I, N I m S I. HacynpOT H>MMa, nnHnje jane joHM30BaHMx 
eneMeHaTa cy penaTMBHO cna6e Hnp. O II, Ne II n He I. OBaj TMn 
ranaKTMHKMx je3rapa (Kojn je MHane BeoMa necT, npoijeityje ce jja 
je TpehnHa ranaKcnja y npenHMKy o^ 40 Mpc obot TMna) npBM je 
M^eHTM^MKOBao Tmmotm XeKMaH ( Timothy Heckman) noneTKOM 
80-tmx roflMHa npomnor BeKa. HeKe o^ ranaKcnja obot TMna Koje 
cy ,o,ocTynHe aMaTepCKMM nocMaTpaH>MMa cy: M94, NGC 5005, 
NGC 5195, ranaKcnja CoM6pepo. 


npeMa: www.spacetelescope.org 
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HaTani/ija flonoBi/ili 



NGC6118 m NGC 7472 


OoTorpa^wje ranaxcMja, a noroTOBO cnMpanHMx ftBojHMija Hamer 
Mne^Hor IlyTa, He ocraBZbajy HMKora paBHOftyniHMM. BeoMa je 
TeniKO oftoneTM mapMy obmx orpoMHMx MMnpecMBHMx objexaTa. 
Actpohomm ca oncepBaTopMje IlapaHan cy xopMCTM;m MHCTpy- 
MeHT VIMOS Ha VLT Tenecxony ( Very Large Telescope) fta 6m chm- 
mmtim ftBa BenMnaHCTBeHa npMMepKa tmx „octpbckmx yHMBep- 
3yMa” yHyTap ca3Be>x])a jy>XHor He6a 3MMja ( Serpens ) m >Kftpa;i 
(Grus). MHTepecaHTHO je fta ce y o6e ranaxcMje yoneHe cynepHO- 
Be, MacMBHe 3Be3fte y (j)MHa;iHOM cTaftMjyMy eBonyijMje. IanaxcMja 
NGC 6118, Hana3M ce 6nM3y He6ecKor eKBaTopa. To je penaTMBHO 
cna6 o6jeKaT 13-Te MaraMTyfte, ca m&jihm noBpniMHCKMM cjajeM, 
hito ra hmhm TeniKO yonzbMBMM y MaH>MM TenecKonMMa. OBa 
jjCtm^tbmboct” o6jeKTa je MHcnMpMcana acTpoHOMe aMaTepe fta 
NGC 6118 Ha30By Blinking galaxy, jep ce hmhm fta ce OHa, y 3aBMc- 
hoctm oft nono>Kaja oxa, nojaBZbyje m HecTaje M3 BMftHor nozba Te- 
necxona. OoTorpacjmja y 6ojn je ftobMjeHa M3 cepnje excno3MijMja 
Kpo3 pa37iMHMTe onTMnxe 4>MHTepe Ha 8.2 MeTapcxoM MenMnan 
TenecKony, tokom aBrycTa 2004 roftMHe. YftazbeHa oko 80 mmtimo- 
Ha cBeTnocHMx roftMHa, NGC 6118 je cnMpanHa ranaxcMja BM^eHa 
nocTpamje, ca BeoMa ManoM i^eHTpanHOM npenxoM m hckotimko 
B eoMa 36MjeHMx cnMpanHMx rpaHa (xnacM(j)MxoBaHa je xao TMn 
SA(s)cd 1 ) y KojMMa ce Mozxe BMfteTM bctimxm 6poj cjajHMx nnaBMx 
„HBopoBa” BehMHa h>mx npeftCTaBZba axTMBHe obnacTM y xojMMa 
ce 4>opMMpajy 3Be3fte, a y HexMMa ce OHe HajcjajHMje Mory m yonM- 
tm. Oft noce6Hor 3Hanaja je penaTMBHO cjajHM objexaT (c;mxa 1.) 
KojM timhm Ha 3Be3fty a Hana3M ce ceBepHO oft ijeHTpa ranaxcMje, 
6nM3y nepM^epMje. Y nMTaity je cynepHOBa SN 2004dk, xoja je 
npBM nyT nocMaTpaHa 1. aBrycTa 2004. KacHMja nocMaTpaita cy 
noKa3ana fta je to cynepHOBa TMna lb mtim Ic 2 , CHMMTteHa HexonM- 
xo ftaHa npe MaxcMMyMa. IIpeTnocTaBZba ce fta je OBa BpcTa cynep- 
HOBe HacTana on M acMBHe 3Be3fte xoja je Ha HexM HanMH H3ry6mia 

1 CnHpajiHe rajiaxcnje ce y cxjiafty ca xjiacHcJmxaijHjoM nyBeHor 
AMepHHXor acTpoHOMa EftBHHa Xa6jia (Edwin Hubble) CBpcTaBajy 
y ftBa ocHOBHa TMna: T3B. HOpManHe cnMpanHe ranaxcnje (SA) n 
npeMoniTeHe mtim npenxacTe cnMpanHe ranaxcnje (SB), yHyTap 
CBaxor TMna nocTojn (j)MHMja noftena Ha noftTMnoBe Sa, Sb n Sc 
y 3aBMCHOCTM oft CTeneHa „OTBOpeHOCTM” cnnpanHMx xpaxa n 
cjaja ijeHTpa;iHor ftena ranaxcnje. Koft npenxacTMx cnnpanHMx 
ranaxcnja yonaBaMO rpyny 3Be3fta xoja npeMomhyje je3rpo 
ranaxcnje m m3 HMjnx xpajeBa noHMFby cnnpanHM xpaijM. 03Haxa 
(rs) HaMyxa3yje fta nocTojn npcTeH xojn oxpy>xyje je3rpo ranaxnje, 
a (r) fta cnnpanHe rpaHe M3Tia3e ftMpexTHO M3 je3rpa ranaxcnje. 

2 CynepHOBe ce xnacn(j)nxyjy y pa37iMHMTe TMnoBe y 3aBMCHOcrn 
oft M3rnefta h>mxobot cnexTpa. Tnn II y cnexTpy MMa jacHO BMftZbn- 
Be TiMHMje BOftOHMxa hito HMje cnynaj xoft TMna I. Tnn I ce ftenn 
Ha noftTMnoBe la, lb m Ic. 3a CBe cynepHOBe TMna I Bepyje ce fta 
nOTMHy M3 TeCHMX ftBOjHMX CMCTeMa. 
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C/ii/iKa 1. 

caB cboj oMOTan ofl BOflOHMKa, BepOBaTHO Kpo3 npeHoc 
MaTepuje y flBojHOM cncTeMy, npe Hero hito je eKcn/io- 
flHpana. Ha OBoj cjiOTorpacjinjn ce TaKol)e Mory bm^ctm 
T paroBM Koje je ocTaBMo caTennT KojM je npomao tokom 
je^He 0 , 0 , eKcno3Mi^Mja Kpo3 B cjm/iTep, 36or Hera je Tpar 
n/iaBe 6oje. Obo HaM noKa3yje ,n,a m Ha Taxo yn,a;teHOM 
MecTy, y napaHa/i OncepBaTOpMjM y nycTMitn AraKa- 
Ma, acTpOHOMM HMcy noTnyHO 3amTMheHM o,n, cbct- 
nocHor 3aral)eH>a. Ha c/ie^ehoj cjiOTorpacjinjn Kojy je 
chmmmo VLT (c/iMKa 2.) Ha/ia3M ce cnnpa/iHa ranaKcnja 
NGC 7472 Koja ce bm^m cnpefla. OBa ranaKcnja ce Ha- 
7ia3M y ca3Be>K^y }K,n,pa7i, yn,a;i>eHa je oko 40 MM/inoHa 
CBeT/iocHMx roflMHa, a OTKpMo jy je IJoh Xepme/i ( Sir 
John Herschel ), nocMaTpajyhM ca PTa flo6pe Ha^e. OBa 
ra/iaKCMja je K/iacncjinKOBaHa Kao SAB(rs)cd, hito 3Hann 
,o,a ce Ha/ia3M M3Mel)y HopMa/mnx cnnpa/iHnx ranaKcnja 
(SA) m M3pa3MTO npenKacTMx ra/iaKCMja (SB) m ,n,a MMa 



Oii/iKa 2. 



Oii/nta 3. 

BeoMa OTBOpeHe Kpaxe m Many rjeHTpa/my obnacT. 
YbHTBMBe cy m MHore joHM30BaHe oOnacTM, Kao m jaTa 
M/ia^Mx m MacMBHMx 3Be3,n,a. Moryhe je MfleHTncjinKOBa- 
TM 10 MTiaflMX, Be/IMKMX 3Be3^aHMX jaTa, HMje ^MMeH3Mje 
BapMpajy o,n, jeflHe ,n,o 200 cbcttiochmx roflMHa. npen- 
hmk caMe ranaKcnje je oko 100 000 cbcttiochmx roflMHa, 
hito 3 HanM ,o,a je no Be/mHMHM c/iMHHa MneHHOM nyTy. 
36or HMCKor noBpumHCKor cjaja HeonxoflHM cy ,n,o6pn 
yc/iOBM ,o,a 6 m ce yonn/in fleTaTtn y CTpyKTypn. no- 
CMaTpaHa Kpo3 Mamn TenecKon ranaKcnja M3r7ie,n,a Kao 
Be/iMKa e/mnTMHHa Mpn>a, m HeMoryhe je bm^ctm cjajHy 
m yoHTBMBy i^eHTpa/iHy npenKy m MHore KpaKe Kojn cy 
BMflTBMBM Ha OBOj M3y3eTHOj 4>OTOrpa4>MjM. AcTpOHOM 
aMaTep M3 AycTpannje, CBeuiTeHMK Po6epT EBaHC, 
nocMaTpajyhn ca UmBmx nnaHMHa TenecKonoM o,n, 30 
cm, 10. ^ei^eM6pa 2001. OTKpno je CBojy 39 -Ty cynep- 
HOBy - SN 200 lig. CynepHOBa ce Ha/ia3M y chotbhmm 
^e/iOBMMa ranaKcnje NGC 7424. MaranTy^e 14.5 (3000 
nyTa Mamer cjaja o,n, Hajcnabnje 3Be3,n,e BMflTtMBe totimm 
okom) OBa cynepHOBa je 6p30 noBehana CBoj cjaj ,n,o 
MaranTyfle 12.3. HeKO/iMKO Mecerjn KacHMje n3ry6n/ia 
je cjaj m nocTana HenpMMeTaH o6jeKaT MaranTy^e Behe 
o,n, 17. nopel)eH>a pa,n,n, hmtslbsl ranaKcnja je 11 -Te Mar- 
HMTy^e - 3HanM 3a BpeMe MaKCMMyMa cynepHOBa je 
6mm caMo TpM nyTa Maine cjajHa o,n, HMTaBe ranaKcnje! 
npeTpancyjyhn orpoMHy HaynHy apxMBy VLT-a Hal)eHa 
je c/iMKa NGC 7424 Kojy je 16. jyHa 2002. chmmmo Ma- 
cmmo TypaTO (Observatorio di Padova-INAF, MTa/mja). 
MaKO je cynepHOBa M3ry6M/ia cjaj Kojn je MMana tokom 
MaKCMMyMa 6 Mecerjn paHMje m ^an>e ce Morna BeoMa 
,n,o6po BM^eTM. CneKTapM CHMMaHM ESO 3.6 MeTapcKMM 
TenecKonoM Ha 71a Cmjbm HaKOH eKcn/i03Mje noKa3a/iM 
A a o6jeKaT eBonynpa y TMn Ib/c cynepHOBy. flo OKTo6pa 
2002. OBaj npe/ia3 y cynepHOBy Tnna Ib/c je 6mo totob. 
CMaTpa ce ,n,a je OBa cynepHOBa HacTana eKcn/io3MjoM 
BeoMa MacMBHe, TaK03BaHe Boncji-PajeoBe 3Be3^e, Koja 
je ca MacMBHMM, Bpe/iMM npamorjeM cjiopMnpaTia TecaH 
^BojHM CMCTeM nnjn je nepnofl CTOTMHaK ^aHa. Moryhe 
je ,n,a he 6yn,yha nocMaTpama otkpmtm npncycTBO 3Be3- 
,n,e npamorja Koja je npencMBena eKcn/i03Mjy, ann Kojoj 
je cy])eHO ,n,a npe mtim KacHnje eKcnnoflnpa y cynepHO¬ 
By. 

npeMa: www.eso.org - PR 33a-d/04 


BacnoHa 





floflaTHi/i KOMeHTap: 

SN 1987A HaKOH 20 roAi/ma 

CynepHOBa SN 1987A excnnoflnpana je 23. cj)e6pyapa 
1987. roflMHe y BennxoM MarenaHOBOM o6naxy. 36or 
CBoje Mane yzi,an>eHOCTn (163 000 CBeTnocHMx roflMHa), 
SN 1987A je HajBnme n Haj,z],eTan>Hnje npoynaBaHa cy- 
nepHOBa cbmx BpeMeHa. HenocpeflHO HaKOH oTxpnha 
totobo cbm Tenecxonn Ha jyncHoj 3eMn>MHoj nonynonTM 
yxn>ynnnn cy ce y nocMaTpanxy xaMnaity, Koja cxopo 
HecMaH>eHOM ncecTMHOM Tpaje m flaHac. Tor 23. cj)e6py- 
apa, ocmm eMMCMje 3paneH>a fleTexTOBaHe cy m Hecrn- 
ije Koje cy HacTane y TpeHyTxy excnno3nje. fleTexTop 
HeyTpMHa Kamiokande II 3 je y 7:36 UT fleTexTOBao 9 
HeyTpMHa y MHTepBany ofl 2 cexyHfle, 3aTMM join 3 Hey¬ 
TpMHa HaxoH 9 flo 13 cexyHflM. McTOBpeMeHO IMB 4 fle- 
TexTop perMCTpyje 8 HeyTpMHa 3a mecT cexyHflM. Tpehn 
Tenecxon xojn je „nocMaTpao” floraljaj je EaKcan 5 , xojn 
fleTexTyje 5 HeyTpMHa y BpeMeHcxoM MHTepBany ofl 
neT cexyHflM. YxynHO 25 HeyTpMHa je fleTexTOBaHO ^ 
oncepBaTopMjaMa nmpoM nnaHeTe ofl npoijeH>eHHx 10 9 
xonnxo mx je CTBOpeHO y TpeHyTxy pal)aH>a cynepHOBe. 
HeyTpMHM cy er30TMHHe necTHije BeoMa Mane Mace m 
BeoMa bmcoxmx eHeprMja. npoM3BO,n,e ce y BenMXMM xo- 
nMHMHaMa npMnMXOM excnno3Mja MacMBHMx 3Be3fla m 
toxom TepMOHyxneapHMx peaxijnja y je3rpMMa 3Be3fla. 
M3y3eTHO cna6o pearyjy ca oxonHOM MaTepMjoM Taxo 
fla BehMHa HeyTpMHa npoM3Be,n,eHa Ha Cymjy npona3M 
xpo3 3eMn>y 6e3 MxaxBe MHTepaxi^Mje. fleTexrjnja bh- 
me ofl flBaflecT HeyTpMHa 3a oxo je^aH MMHyT, 6nna je 
flOBonjHa fla ce cxBaTM fla ce pa^n o HecBaxMflamHjeM 
flora^ajy. IIlTaBMme, H>MxoBa fleTexrjnja ce y noray- 
hoctm noxnanana ca npeflBM^aitMMa xoja ce 3acHMBajy 

3 Kamiokande II pa^n y cacTaBy KaMMoxa oncepBaTopn- 
je, MHCTMTyTa 3a npoynaBaite xocMMnxor 3paneH>a. Ha- 
na3M ce y oxonMHM rpa^a Xn^a y pyflHHxy Mo3yMM. 
Kamiokande II je HacneflHMx KamiokaNDE (Kamioka 
Nucleon Decay Experiment ) excnepMMeHTa, ocMMinn>e- 
Hor fla npyncM o^roBOp Ha nnTaite fla nn m nofl xojMM 
ycnoBMMa flona3M flo pacna^a npoTOHa. PaflOBH Ha 
ipinMHflpMHHOM pe3epBoapy (BMCMHa 16m, npenHMX 
15.6m) 3anoneTM cy 1982. a 3aBpmeHM 1983. ro^MHe. 
fleTexTop ce cacTojn ofl 3000 TOHa ynTpa-nncTe BOfle 
m oxo 1000 4>OTOMynTMnnMxaTopa, hm jn je 3aflaTax fla 
fleTexTyjy HepeHXOBn>eBO 3paneH>e (enexTpoMameTHO 
3paneH>e xoje HacTaje xa^a ce HaenexTpncaHa necTMija 
xpehe xpo3 M3onaTop 6p3MHOM xoja je Beha ofl 6p3MHe 
CBeTnocTM 3a flaTy cpeflMHy). 

4 IMB ( University of California , Irvine , University of 
Michigan , and t/zc Brookhaven National Laboratory ) je 
Bennxa HeyTpMHO oncepBaTopMja carpa^eHa noneTxoM 
80-tmx roflMHa npomnor Bexa Ha fly6nHH ofl oxo 600 
MeTapa y pyflHHxy conn MopTOH m flenoM Mcnofl je3epa 
Mpn. 2048 4>OTOMynTMnnMxaTopa pacnope^eHO je no 
3MflOBMMa xoi^xacTor 6a3eHa (flyncMHa CTpaHe 20m) 
McnyH>eHor ynTpa-nncTOM bo,h,om. 

5 EaKcan HeyTpMHO oncepBaTopMja y cacTaBy „Mh- 

CTMTyTa 3a aTOMcxa ncTpancHBarba Pycxe axafleMnje 

Hayxa”. Y oxBMpy oncepBaTopMje pa^e cneflehn Tene- 

cxonn: rannjyM-repMaHMjyM HeyTpMHO Tenecxon, 

nnTMjyM-6epnnnjyM m xnop-aproH HeyTpMHO Tenecxon 
(y n3rpaflH>n), BaxcaH noflBOflHM crjMHTHnaijnoHH Te¬ 
necxon m nocTpojeita KOVYOR n ANDYRCHI. 



SN 1987A 

Jby6a3Houjfiy: FORS, UVES, ISAAC, and VISIR 


Ha TeopnjcxoM MOfleny xonanca je3rpa MacMBHMx 3Be3- 
fla. HancanocT, y tom TpeHyTxy, flaHac HajMohHMjn 
onTMHXM Tenecxon jom Hnje 6 mo onepaTMBaH. Xa6n 
je nocTaBn>eH y op6nTy anpnna 1990. roflMHe m npBM 
chhmljh SN 1987 A HanpaBn>eHM cy 23. - 24. aBrycTa 
MCTe roflMHe. IIocMaTpaita toxom npoTexnnx 20 ro^n- 
Ha 3HanajHO cy no6on>mana pa3yMeBan>e npoijeca xojn 
ce oflBMjajy y 3aBpniHMM 4>^3aMa ncMBOTa MacMBHMx 
3Be3fla. HaBeflMMo caMo je^aH pe3ynTaT nocMaTpaH>a 
OBe cynepHOBe m H>eroB yTMi^aj Ha pa3yMeBaH>e cbcmm- 
pa xao LjennHe. KoM6nHai^MjoM nocMaTpaH>a Tenecxona 
Xa6n m IUE ( International Ultraviolet Explorer - nocMa- 
Tpao je TpeHyTax xajja ce npBM nyT HaxoH excnno3Mje 
cynepHOBe „3ananMo”yHyTpamH)M npcTeH 6 * * ) OMoryheHO 
je npei^M3HO MepeH>e npenHMxa yHyTpamH>er npcTeHa 
xojn m3hocm 1.32 CBeTnocHe ro^MHe. OBaj pe3ynTaT je 
ofl M3y3eTHor 3Hanaja jep HaM OMoryhaBa oflpe])nBaH>e 
y^anjeHOCTM flo Bennxor MarenaHOBor OOnaxa Ha 
168 xMnjafla CBeTnocHMx ro^MHa, a caMMM tmm m npe- 
i^M3Hy xann6pai^Mjy cjaja i^e^enfla yoneHMx y OBoj 
ranaxcnjn. Obo HaM OMoryhaBa fla npei^M3HMje oflpe- 
flMMo y^anjeHOCT flo 6nno xoje ranaxcnje y xojoj bmam- 
mo ijec^enfle. 

Eopan IleuHuh 


6 Ilopexno yHTpaiHH>er npcTeHa hm flaHac HMje noTny- 
ho pa3jamH>eHO, 3Ha ce fla ce cacTojn ofl a30Ta n jja ce 
HiMpM 6p3MHOM ofl 112 000 flo 160 000 km/h. 


BacnoHa 





BecTi/i 


HeTH>a uiKona acrpoHOMiije 
„OABpafieHM4a 2007" 

OBe ro^MHe je ycneniHO peanM30BaHa join jeflHa, neTa 
no pefly, 7IeTH>a niKona acTpoHOMnje (JIIILA). Oflp>Ka- 
Ha je no flpyrn nyT y3acTonHO Ha rniaHMHM ronnjn, y 
TypMCTMHKOM ijeHTpy O^BpaheHMi^a, y nepnofly ofl 8. 
flo 16. aBrycTa. 3axBa7tyjyhn noBOTBHoj noicaijnjn (1633 
m HaflMopcice BMCMHe), cohm^hom cMeniTajy m hmctom 
npMpoflHOM OKpy^cemy, obo MecTO je npy^cnno CBe 
ycnoBe 3a ocTBapMBaite npe^BM^eHMx aKTMBHOCTM. Kao 
m npeTXO^HMX ro^MHa, nnaHMpaHO je fla m OBoro^Mimta 
JIeTH>a niKona 6yo,e opjeHTMcaHa Ha npaKTnnaH m no- 
CMaTpanKM pafl. Hm Teopnjcicn fleo nporpaMa HMje 6mo 
3anocTaB7teH. C o63MpoM Ha to, o^p^caHa cy cne,o,eha 
npe^aBaita M3 hckotimko ofinacTn: 

• IIpMnpeMa acTpoHOMCKor nocMaTpama (HeHafl 
TpajKOBMh) 

• Teneciconn m acTpocj)OTorpa(j)nja (HeHafl Onnnno- 
bmK) 

• YBOfl y paflMoacTpoHOMMjy (BpaHKo CmmohobmIi) 

• IIpoMeHTBMBe 3Be3fle (BpaHKo CmmohobmIi) 

• MeTeopM (BecHa CnaBKOBMh) 

• Kotimko no3HajeMo CyHHeB cmctcm? (TaTjaHa JaKiimh 
M TopaH IlaBMHMh) 

• EKCTpaconapHe nnaHeTe m >kmbot (IopaH IlaBMHMh) 

• OoTorpacjmja (Bna^MMMp HeHe3Mh) 

Ilopefl acTpoHOMCKor flena nporpaMa, ynecHMijn 
niKone cy MMann npMTiMKy n fla y^cMBajy y o^timh- 
ho npnnpeMTteHMM npe^aBaitMMa Ha TeMy HaynHe 
4>aHTacTMKe (KH>M>KeBHOCT m 4>mhm, npeflaBan Cp])aH 
T)yKMh). CBaxo npe^aBaite je 6mho npaheHO m 4>mhm- 
ckom npojeiojnjoM. IIporpaM je 6mo cneflehn: 

• Bp3M BOflMH Kp03 HayHHy 4>^HTaCTMKy (MCTOpMjaT, 
npBM fleo) 

• Bp3M BOflMH Kp03 HayHHy 4>^HTaCTMKy (MCTOpMjaT, 
flpyrM fleo) 

• Cyberpunk m Steampunk 

• Po6oTMKa y HaynHoj (jiaHTacTMijM 

• HayHHa (jiaHTacTMKa m c|)m;im ((Jjmtimobm KojM c y 
HajBMine yTMi^anM Ha KynTypy 20. Beica) 

YBene, HaKOH SF npeflaBama, ynecHMijM cy HecTp- 
nTtMBO MHineRMBanM Be,o,po He6o, a CBaica noBOTtHa 
npMTiMKa je MCKOpmuheHa flo MaKCMMyMa. Ojj, ocaM 
hoBm, neTMpM cy npy^cnne flo6pe nocMaTpanice ycnoBe. 
Ha flBe noxai^Mje je 6ujio nocTaBTteHO hckotimko Tene- 
CKona: TpM Pycica niKoncKa Tenecxona ca jeflHe CTpaHe, 
m TATI (npenHMK o6jeKTMBa 200 mm), „KnHe3” (206 
mm), Dobson (330 mm) n Meade (250 mm), c flpy- 
re CTpaHe. Pycice HiKoncKe TenecKone cy KopncTnnn 



Te/iecKon„TAJl - 200 k" 

Chi/imi/io: fly hi a h ByHKOBuB 


Mna^M nona3HMi^M 3a o6yKy, ,o,ok cy Ha „036M7tHMjMM” 
MHCTpyMeHTMMa paflMHM HaiHM MCKyCHM CapaflHM- 
ijn: HeHafl OmtimhobmIi, flymaH BynKOBMh n HeHa# 
CTaHMh. TATI m „Kmhc 3” cy KopMinheHM 3a noTpe- 
6e acTpo4)OTorpa4>Mje, a Dobson (HajBehn npenHMK 
o6jeKTMBa) je o^timhho nocny^cno cbmm 3aMHTepeco- 



Cni/ipa/ma ra/iaKci/ija Ml01 y Be/ii/iKOM eflBefly 

Chi/imi/io: HeHaA Oi/uii/inoBi/rh 


BacnoHa 






Cni/ipa/iHa ra/iaKcuja M81 y Be/iuKOM Mefleefly 

Chum no: HeHafl (Du/iunoBufi 


BaHMM 3a BM3yenHa nocMaTpaita. CBaxa nocMaTpanica 
cecnja je 6im a nponpaheHa 3aHMM7tMBMM m CTpyn- 
hmm o6janm>eH>MMa Be3aHMM 3a HohHO He6o (BpaHKo 
CmmohobmE). Tpe6a noMeHyTM ^a cy nocMaTpa™ ko- 
pMCTM/iM m HeKo/iMKo pacno7io>KMBMx ^Borne^a. 

Ilopefl TenecKoncKMx, BprneHa cy m nocMaTpaH>a Me- 
Teopa. OBe ro^MHe je 6nna noce6HO HarnamaBaHa 
nojanaHa aicmBHOCT IlepceM^a, HMjn ce MaxcMMyM 
o^eKMBao y He^eTty, 12. aBrycTa. IIocMaTpa^Ka rpyna 
3a MeTeope je npMnpeMMTia m M3BeniTaj ca 7IIHA o OBoj 
nojaBM. Bol)a KOMnneTHor MeTeopcxor nporpaMa 6ima 
je BecHa CnaBKOBMh, nnaH Hamer flpyniTBa m capaflHMK 
McTpa^KMBa^Ke craHMije IleTHMija. 

Y oKBMpy niKone cy 6nna Ms^BojeHa m ^Ba TepMMHa 
3a M3/ieTe. Je^aH ijenoflHeBHM M37ieT, Kojn je pea/m- 
30BaH ayTo6ycoM, o6yxBaTMo je noceTy MaHacTMpy 
ConohaHM, apxeononiKOM Hana3MniTy IIa3apMmTe 
(ocTai^M cpeflibOBeKOBHor Paca), Hobom IIa3apy (ijeH- 
Tap rpa^a) m IleTpOBoj ijpKBM M3 10. Bexa. flpyr m Tep- 
mmh je 6 mo MS^BojeH 3a nemanxy Typy , 0,0 HajBMiner 
Bpxa Ib/mje - JaHKOBor xaMeHa (1833 m Ha^Mopcxe 
BMCMHe). IIpeMa cnpoBe^eHoj aHxeTM (^ocTynHa je Ha 
cajTy AflPE - http://www.adrb.org/pdf/odvracenica_07_ 
anketa.pdf), 3ax;tyHeHO je h a je OBoroflMHiifca 7IeTH>a 



Cnupa/iHa ra/iaKcuja M51 y JloeaHKi/iM IlcuMa 

Chumuo: HeHaA Ou/iunoBuli 


i 


Ta/iaKcuja M82 y Be/iuKOM Mefleefly 

Chumuo: HeHafl Ou/iunoeuli 



Ta/iaKcuja M82, Koivmo3UTHU cHuiuaK y X, BUfl/bUBoj u 
uH(|)pai4pBeHoj 06/iacTu cneKTpa 

Jby6a3Homriy: NASA/JPL-Caltech/STSd/CXC/UofA/ESA/ 

AURA/JHU 

niKona ycneniHO peanM30BaHa ca yxynHOM cpe^iBOM 
oi^eHOM 4.37 ( 0 , 0 , 5). Haj6o;tM npeflaBan je 6 mo IopaH 
IlaBMHMh, a HajnoniMja oijeHa je flaTa 3a CMeniTaj. Kaxo 
rofl, floOpa aTMOc4>epa m Be^ap flyx no7ia3HMxa, ynMHM- 
tim cy ^a m OBoro^MHiHja 7IIHA npOTexHe y o^timhhom 
pacnoncoxeifcy, ca ycneniHO ocTBapeHMM acTpOHOMCKMM 
m nocMaTpanKMM nporpaMOM. Ha Kpajy fla flo^aMO m ^a 
je capa^HMi^a AflPE PoMaHa ByjacMHOBMh, MHane CTy- 
fleHT (jm/iMcxe MOHTa>xe, CHMMMTia y Tpajaity 0 , 0 , 

CKOpO 8 MMHyTa O OBOrOflMHIHjOj JIeTH>oj hixotim. Omtim 
je saje^HO ca (j)OTorpa(j)MjaMa ^ocTynaH Ha CD-y, a 
npMKa3aH je m Ha OBoroflMmifceM CajMy XH>Mra. 


Cptyan IjyKuh 
Henad TpajKoeuh 


BacnoHa 







fleceTii JleThbii acTpoHOMCKi/i cycpeTM 

Actpohomcko flpyniTBO „Pyl)ep BoniKOBMh” je y nepn- 
OAy oa 22. flo 31. aBrycra 2007. ro^MHe opraHM30Ba/io 
jyOn/iapHe, ^eceTe no pe^y, Tlerae acTpoHOMcice cyc- 
peTe. Ha TeMy „noTpara 3a BaH3eMa7BCKMM >khbotom” 
o^p^caHO je yicynHO neT npe^aBaita: 

• >Khbot - 4>M/i03o4)CKn n Bhotiohikh KomjenT 

• BnoxeMnja ^cnBOTa 

• IIlTa 4>M3MKa u/ujiu acTpoHOMnja nMajy Aa Ka>xy o 
TOMe? 

• KoMyHMKai^nje 

• H7IO 

CBa npe^aBaita cy o^p^caHa y nnaHeTapnjyMy Ha Ke- 
neMerflaHy, y/ia3 je Kao n yBeK 6no Becn/iaTaH, a obo- 
roflHHiH>H npe^aBan je 6no capa^HMK Hamer flpyniTBa, 
Cp^aH T^yxnh. Ha npBOM npe^aBamy 6 mtio je penn o 
4>mtio3o4)ckmm m Bhotiohikhm ocHOBaMa ^CMBOTa. no- 
MeHyTO je hckotimko fle(j)nHnijnja „^cMBor” (Koje ce 
TeMe^e Ha Bno/iornjn m BnoxeMnjn), roBopn/io ce o 
Teopnjn eBO/iyijnje, a npMKa3aHa je m ^e/iaTHOCT Hexo- 
TiMKo meHMx Haj3HanajHMjMx TeopeTnnapa - JlaMapxa, 
flapBMHa m flpymx. TeMa Apyror npe^aBama 6 mt ia je 
OnoxeMnjcica ocHOBa >xnBOTa Ha 6a3M aTOMa ym>eHnxa. 
ToBOpHTio ce o he/injn m meHoj rpal)n (y npBOM Ae/iy 
npeflaBama), a xacHMje m o hckmm opraHM3MMMa xojn 
>KHBe y excTpeMHMM yc/iOBHMa Ha Hamoj n/iaHeTM (xao 
no/ia3Hoj ochobm 3a Ha/ia>Kerne >khbhx opraHM3aMa 
BaH 3eM^>e). Ha TpeheM npe^aBamy, npoB/ieM je aHa- 
7iM3MpaH ca acTpoHOMCKor acneKTa. Oh ce oahoch Ha 
ocHOBHe acTpoBno/iomxe m 4>M3MHxe xapaxTepMCTMxe 
CyHneBor cncTeMa, npoHa/ia^ceme eKCTpaco/iapHMx 
n/iaHeTa, a noceOHa na^cma je nocBeheHa caTe/m- 
TMMa EBponn m TnTaHy, xao MoryhnM HOcnoijnMa 
„K7inije” ^CMBOTa. npeAaBame o KOMyHnKaijnjaMa ce 
OAHOCMTio Ha TexHO/iomjy pa3MeHe HH^opMaijnja ca 



noTeHijnja/iHMM BaHseMazbijnMa. Bmtio je penn o He- 
kmm npojeKTMMa 3anoneTMM tokom noc7ieAH>nx 50 
roAMHa. Ha noc/ieAmeM npeAaBamy pa3MaTpaHO je 
nMTame Aa an cy BaH3eMa7Bijn mo^ca^ B eh c/ieTe/in Ha 
3eM7By. OnncaHM cy hckm xapaxTepMCTMHHM c/iynajeBn 
H7IO-a, a CBe je nponpaheHO (j)OTorpa(j)njaMa m 3Ba- 
hmhhmm HayHHMM o6jamH>eH>HMa. KoHanaH yTMcax 
O JIeTH>MM aCTpOHOMCKMM CyCpeTMMa je OA/IMHaH - 
n/iaHeTapMjyM je yBex 6mo nyH, a 3HaTH>xe7bHn c/iy- 
maoijn cy noc/ie CBaxor npeAaBama MMa/m A°A aT He 
xoMeHTape Ha oho mTO cy ny/in. TeMa je 6mt ia aTpax- 
TMBHa, a Be/iMxo MHTepecoBame cy noKasa/m m MeAnjn 
(PTC1, B92, MeTpono/mc), Kojn cy Ha aAexBaTaH Ha¬ 
mm McnpaTMTiM OBaj Aora^aj. 


Henad TpajKoeuh 


AflPB Ha CajMy KH>nra 

Ha OBoroAMmmeM, 52. CajMy xmnra, Actpohomcko 
A pymTBO „Py])ep EomxoBnh” (AflPB) je no npBM nyT 
MMa/io CBoj mTaHA! OcHOBHa MAeja je 6 mt ia Aa 6yAeMO 
npMMeheHM m Aa Ha Taj Hamm AOAaTHO npoMOBMmeMO 
Hamy AeaaTHOCT Ha no;i>y nonyTiapnsaijnje acTpOHO- 
MMje. nopeA Tora, noceTnoipiMa je 6no AOcrynaH m 
caAp^cajaH H3AaBaHxn onyc Ha obom no;i>y. IIlTaHA je 
6 mo cMemTeH y napTepy xa/ie 14. TeMaTCKM ce A°6po 
yx/ianao, jep ce y xa/in 14 TpaAnijnoHaTmo M3/ia^ce 
CTpynHa TiMTepaTypa, a OAaBpaHa /ioxai^Mja je Ha 
CBojeBpcTaH HanMH o6e36eAM/ia m ijnTBaHe noceTnoije. 
floneKa/m cy mx Hamn HajaxTMBHMjM capaAHHijn 
(opraHM3MBaHM no CMeHaMa), a/in Hajnemhe HaTa/mja 
nonoBMh, HeHaA CTaHMh m Cp])aH ^yxMh. BopaH 
naBMHMh je 6 mo 3aAy^ceH 3a opraHM3aijnjy, a npBor 
AaHa, TaMO cy ce 3aTeK7m m TaxMnnapn ca OBoroAMmme 
AcTpOHOMCKe o/iMMnMjaAe. 

Ha mTaHAy cy mottim Aa ce xyne aTpaxTMBHM 
nocTepM o6jexaTa „Ay6oKor He6a” (yr/iaBHOM chmmam 
cb eMMpcxor Te/iecKona Xa6/i), 3MAHe KapTe ceBepHor 
He6a (ApHO-6e/ia, aT/iac BapnjaHTa, y a b ^ Bep3Mje: 
jeAHa 3a noneTHMxe ca cnojeHMM ca3Be^MMa n 
jeAHa nocMaTpanxa), naconnc BacnoHa, npMpyHHMK 
ca OBoroAMmme JleTme mxo/ie acTpOHOMnje, 
a/m m M3Aan>a Apy rMX M3AaBana Koja cy y Be3M ca 
acTpoHOMMjoM. Haj3ana^ceHMja cy Bn/ia 3Be3AaHM 
rpaAOBM m AcTpo/iamja (M3AaBan 3aBOA 3a yyOeHMxe 
m HacTaBHa cpeACTBa), m noc7ieAH>Mx 14 MM/mjapAM 
roAMHa m naconnc AcTpOHOMMja (M3AaBan CnpeMO, 
Hobm CaA). Ha^ca/iocT, Ha mTaHAOBMMa obmx 
M 3AaBana, M3Aan>a AflPB-a HMcy Bn/ia AOCTynHa. 
nopeA naconnca n TiMTepaType M3 o6/iacTM 
acTpOHOMMje, noceTnoipi cy mottim Aa ce MH^opMMmy 
o paAy AcTpoHOMCKor Apy mTB a, Aa 3aKa>xy noceTy 
n/iaHeTapMjyMy m HapOAHoj oncepBaTOpMjM, xao m 
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LUTaHfl AflP5-a Ha OBoroAi/mubeivi CajMy KH>i/ira 


fla nocTaHy nnaHOBM Hamer flpyniTBa. Y neTBpTaK, 
25. OKTo6pa, ica^a je 6no nnaHnpaH IIlKoncKn ^aH, 3a 
noceTMOi^e je 6no npnnpeMn>eH n 3aHMMn>HB nporpaM. 
Ofl 12 flo 15 nacoBa, 6nna je opraHM30BaHa aKijnja 
IlMTajTe acTpOHOMa - noceTnorjH niTaH^a cy Mornn 
A a nocraBn>ajy nnTama H3 ohnacTn acTpOHOMMje, Ha 
Koja mm je oflroBapao tmm npe^aBana m capa^HMica 
Hapo^He oncepBaTopMje m IlnaHeTapMjyMa - HaTama 
CraHnh, AneKcaH^ap OTameBnh, HeHa# OnnnnoBnh 
m Cpl)aH T^yKnh. Y cann 3a npoMoijHje „EopncnaB 
IleKMh” o^pncaHe cy npojeKtjnje KpaTKMx (JmnMOBa: 
„JIeTH>a niKona acTpOHOMMje - IIpeflOB KpcT 2005” 
„IIoTnyHO noMpaneme Cymja - Typcxa 2006” m 
„JIeTH>a niKona acTpOHOMMje - O^BpaheHnija 2007” 
(ayrop CBa TpM (jrnnMa je PoMaHa ByjacnHOBnh), m 
npoMoi^Mje: Beorpaflocn nnaHeTapnjyM - MetjyHapo^Ha 
ro^MHa acTpOHOMMje (HaTama CTaHMh) m Haconnc 
3a nonynapM3aijMjy acTpOHOMMje - BacMOHa (Bna^aH 
Hene6oHOBMh). Y cyhoTy, 27. OKTohpa, y MCToj 
cann je o^pncaHO m HaynHO-nonynapHO npe^aBame 
BaH3eManjCKM xcmbot (npe^aBan Cp])aH TJyKnh). 

D,enoKynHa n^eja noTeKna je o p, AHe 3naTaHOBnh 
(nnaH flpyniTBa, CTyzjeHT acTpo(j)H3HKe, npe^aBan 
y nnaHeTapMjyMy m a^MMHMCTpaTop Hamer cajTa). 
Maxo je nnaHMpame 3a ijenoKynaH „HacTyn” noneno y 
nocne^meM TpeHyTKy, CBe opraHM3arjHOHe aKTMBHOCTM 
cy ycnemHO ocTBapeHe. npeMa Hamoj nporjeHM, m 
noceheHOCT je 6nna flohpa. HancanocT, npMMeheHO 
je a a ce ce n> yzjn BMme HHTepecoBann 3a „mapeHa” 
Hero 3a ca^pncajHa Manama, nope^ Tora, obo HaM je 
6mo npBM nyT, na HaM je y tom CMncny Heflocrajano 
MCKycTBa y OBaKBMM aKTMBHOCTMMa, ann 6mtho je 
fla cy cbm ynecHMijM ^ann CBe o p, ce6e. Ha^aMo ce fla 
he flpyniTBO m M^yhe ro^MHe ynecTBOBaTM Ha CajMy 
KtbMra Kao H3naran, HapaBHO ca jom 6on>e m ycneniHMje 
npMnpeMTBeHOM aKtjnjoM. 


flyman Tony6uh 


CeMi/map 3a HacTaBHi/iKe 1/1 Bacni/rraHe 
"CeeT oko Hac m mu y H>eMy" 

ceMMHap 3a HacTaBHMKe m BacnnTane „Cbct oko Hac m 
mm y H>eMy“ o^pncaH je y OKBMpy nporpaMa CTpynHor 
ycaBpmaBama 3anocneHnx y o6pa30Bamy. CeMMHap 
je aKpe^MTOBaH ojj CTpaHe SaBo^a 3a yHanpeljeme 
o6pa30Bama m BacnnTama 3a niKoncKy 2006/07. m 
2007/08. ro^MHy. nope^ obot ceMMHapa Kojn Tpaje 
3 ^aHa (26 nacoBa), 3a niKoncKy 2007/08. roflHHy 
aKpe^MTOBaH je m ceMMHap „Cbct oko Hac m mm y meMy 
2“ y Tpajamy ofl 2 ^aHa (16 nacoBa), KojM he ce npBM nyT 
o^pncaTM cpe^MHOM ^ei^eMhpa y Hnmy. DiaBHM rjnn> 
ceMMHapa je fla ce npomMpM hmbo 3Hama nona3HMKa M3 
ohnacTM acTpOHOMMje m ^a ce ohm ocnocohe 3a aKTMBHO 
nocMaTpame KoeMoca m Henocpe^Hor npnpoflHor 
OKpyncema, Kao m 3a peann3aijHjy oflpe^eHHX nporpaMa 
y CBojMM niKonaMa, HMMe 6 m ce yHanpe^Mo KBannTeT 
HacTaBe npMpo^HMx HayKa. CeMMHap je noxal)ano 
22 ynecHMKa, BehMHOM HacTaBHMKa m npo(j)ecopa 
npMpo^HMx HayKa, M3 17 niKona ca TepMTOpnje ijene 
Cp6nje. npeMa oijeHaMa ceMMHapa, peann3aTopn 
AneKcaH^ap OTameBMh, MMnaH JeBTOBMh, Mp HaTama 
CTaHMh, HeHa# TpajKOBMh m EpaHKo CmmohobmE 
cy y OBa TpM flaHa, Kpo3 npe^aBama, pa^MOHMi^e, 
nocMaTpanKM ^eo nporpaMa m OKpyrne CTonoBe, 
ycnemHO ohpa^MnM TeMe npe^BM^eHe ceMMHapOM. 
Je^Ha ofl TeMa oKpyrnnx cTonoBa cy 6nne acTpoHOMCKe 
ceKi^nje, oflHOCHO npaKTMnaH pafl ca ^ei^oM, me cy 
ce Mornn nyTM npe^noan, MCKycTBa m M^eje 3a pa p, ca 
.□.ei^oM y pa37iMHMTMM y3pacTMMa. 3a npohneM pa^a 
ca yneHMi^MMa y3pacTa ochobhc mKone Konere M3 
naHneBa, Kma>KeBi^a m JIanoBa npeHene cy ocTanMM 
ynecHMi^MMa CeMMHapa CBoja npaKTMHHa MCKycTBa 
y BMfly pa37iMHMTMx pa^MOHMi^a, Koja ce Mory 
peanM30BaTM y CBaKoj mKonn, a Koja MOTMBMmy flei^y 
3a pa3yMeBame m OaB^eme acTpoHOMMjoM m cpo^HMM 
npMpo^HMM HayKaMa. Y caMO 2 niKone ynecHMi^e 
ceMMHapa nocToje aKTMBHe acTpoHOMCKe ceKi^nje, 
.□.ok je y 5 mKona y nnaHy ocHMBame. Tokom OKpyrnnx 
CTonoBa ynecHMi^M cy nocTaBTBann pa3Ha nMTama 
Be3aHa 3a Ho6enoBy Harpa^y 2006. ro^MHe, xnnep 
HOBe, cynepHOBe, HacTaHaK xeMMjcKMx eneMeHaTa, 
XahnoB 3aKOH, BenMKM npacaK, ninpeme CBeMMpa... 
HapaBHO, ^OTaKHM cmo ce n TeMe 3aniTo nnyTOH BMme 
HMje nnaHeTa, Kao m nMTama ^a hm je hobck 3aMcra 6 mo 
H a Mecei^y m nporpaMa Mncnje Anono. PacnpaB^ano 
ce m o TOMe KaKo M3ahn Ha Kpaj ca cyjeBepjeM m 
npa3HOBepjeM Koje Hac OKpy>Kyje m MH^opMai^njaMa 
Koje cy ca HaynHe CTpaHe 6ecMMcnm^a, a fleija mx 
„noKyne” BaH niKone (TeneBM3Mja, hobmhc, MHTepHeT, 
KOMmnje...), Kao n KojnM naconncMMa BepOBaTM 
Ka^a je HaynHa MH^opMai^nja y nnTamy (^a hm ce 
Mo>Ke BepOBaTM ^hcbhmm HOBMHaMa m naconMCMMa 
KojM cy 3a6aBHor KapaKTepa). McTaKHyT je npohneM 
npeBO^a CTaHMx nnaHaKa Ha cpncKM je3MK - r a nn je 
HOBMHap npeBO^nnai^ n kotimko ce pa3yMe y CTpynHe 
TepMMHe m M3pa3e, ^a nn HOBMHap pa3yMe MaTepnjy 
o Kojoj ce pa^n m ^a nn npeBe^eHM nnam^n npona3e 
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- If 



YnecHui^u ceMUHapa„CBeT oko Hac 1/1 mu y H>eMy 1 " 

pei^eH3Mjy OB^aniibMx CTpyrntaKa mum ce caMO 
ceHsai^MOHa/iMCTM'iKM o6jaB7Byjy niTypo npeBe^eHM 
„6 mho KaKBM” unamjM. IIo7ia3HMi^M ceMMHapa cy , 0 , 0 - 
6mhm npMMepax uaconnca BacnoHa, Kao n DVD ca 
MaTepnjanoM ca ceMMHapa, cjiOTorpacjinjaMa M K paTKMM 
4)M/iMOBMMa ca eKcneflMijMja AflPE. HaKOH ceMMHapa, 
no/ia3HMijM cy ,o,o6niin YBepeite o caB/ia^aHOM npo- 
rpaMy CTpyHHor ycaBpmaBaH>a. HacTaBHnijn m npocjie- 
copM 3aMHTepecoBaHM 3 a noxal)aH>e ceMMHapa „CBeT 
oko Hac m mm y H>eMy 1” m „Cbct oko Hac m mm y H>eMy 
2“ Mory ,o ( o6mtm noTpe6He nHcjiopMaijnje m npnjaBMTM 
ce Ha ceMMHap TenecjiOHOM Ha 011/30-32-133 mtim npeKo 
e-mail a^pece ana@adrb.org 


Ana 3namaH06uh 


LUecTa CpncKa KOH<J>epeH 4 iija 
o o6ni/iMi/iMa cneKTpa/iHiix 
ni/iHji/ija y acTpo<J)ii3imM 

Y xoTe/iy «flyHaB» y CpeMCKMM KapnoBu,MMa je 0 , 0 , 
11. , 0,0 15. jyHa 2007. roomie o^p^caHa IHecra cpncKa 
KOHcjrepemjnja o o6nnijnMa cneKTpa/iHMx nniinja y 
acTpo4>M3Mi^M, y opraHM3ai^MjM AcTpoHOMCKe oncepBa- 
TOpMje, a y OKBMpy npoc/iaBe 120 roflmia 0 , 0 , H>eHor 
ocHMBaH>a. Cepnjy obmx KOHcjiepeHijnja 3aMncnn- 
tim cmo m 3anoHe7iM a 6 m ocTBapM/iM MoryhHOCT 3 a 
cycpeT ca Ko/ieraMa y ro,o,MHaMa Ka^a ce He o^p^caBa 
Me^yHapo^Ha KOHcjrepemjnja o odnnijnMa cneKTpan- 
hmx TiMHMja. Ocmm Tora, to 6m OMoryhMno MnaflMMa 
kojm CTBapajy y oboj o6nacTM ^a uyjy niTa je hobo m 
yne 0 , 0 , BpxyHCKMx CTpyrntaKa, noniTO 3a pa3HMKy 0 , 0 , 
CKynnx KOHcjrepemjnja y MHOCTpaHCTBy, OB^e Mory ^a 
ynecTByjy y bctimkom 6pojy. npeme^ uperxo^HMx 
KOHcjrepemjnja ^aT je y BacnoHM (flnMMTpnjeBnh, 2004, 
2006), TaKo ,o,a ce OB^e Ha TOMe HeheMo 3a^p^caBaTM. 
Ko-npe^ce^HMi^M HaynHor KOMMTeTa 6 mhm cy MnnaH 
C. flMMMTpnjeBMh m JlyKa H. IIonoBMh a JIoKaimor 
opraHM3ai^MOHor 71. H. IIonoBMh, a 3aMeHMijn cy My 
6 mtim flparaHa Mnnh m HeHa^ MMTiOBaHOBMh. CKyn je 
opraHM30BaTia AcTpoHOMCKa oncepBaTopMja y OKBMpy 
npocnaBe cto ,o,Ba,a,eceToro,a,nmH>er jydnneja. Ocmm 34 
ynecHMKa M3 cpncKMx HayHHMx ycTaHOBa Actpohom- 
CKe oncepBaTOpMje, MHCTMTyTa 3a cj)n3nKy y 3eMyHy, 
OM3MHKor, MareMaTMHKor m Cao6pahajHor (jraxyTirera 
y Beorpa^y, CpncKe aKa^eMMje HayKa m yMeTHOCTM m 
I^ eHTpa 3 a HayHHO-TexHononiKM pa3Boj M3 Beorpa^a 
m IIpMpoflHO-MaTeMaTMHKor 4>aKyTiTeTa y KparyjeBijy, 
ynecTBOBaiio je m 23 rocTMjy M3 fflBejjCKe, TyHMca, 
YKpajMHe, rpHKe, ByrapcKe, CAfl, MTannje, HeMauKe, 
PycMje, OpaHu,ycKe m EHrneace. O^p^caHO je ^Ba^eceT 
npe^aBaita no no3MBy, neTpHaecT ycMeHMx M3naraH>a 
m npMKa3aHO ocaMHaecT nocTepa. 3a KOHcjrepeHijnjy 
je npMnpeMTteHa KH>nra ancTpaKaTa (flnMMTpnjeBnh 
m IIonoBMh, 2007) a noro je ocmmctimo 3opaH CnMnh. 
IIpBa ^Ba npe^aBaita nocne ijepeMOHnje OTBapaita MMa- 
tim cy IjMTiMeH linn (capa^HMi^M C. }. IJmOcoh, fl. O. T. 
MynaMcjin, B. Benrypn,}. B. BMTMHreM), o CBOMe pa^y Ha 
MCTpa>KMBaH>y 0611 MKa cneKTpanHnx TiMHMja y cneKTpn- 
Ma xnaflHMx 3Be3^a m Jarom IlypMh (m M. IIIhenaHOBMh, 
M. flojnMHOBMh, M. Kypanija, B. 06pa^OBMh) o perynap- 
HOCTMMa napaMeTapa IIlTapKOBor niMpeita TiMHMja bm- 
mecTpyKo HaeneKTpMcaHMxjoHa. >KeiBKo MBe3Mh M3 Cm- 
eTTia npnuao je o ynoTpe 6 M BeiinKe CflCC (Sloan digital 
sky survey) 6a3e no^aTaKa Koja ca^p^cn 6nn3y mmtimoh 
cneKTapa BaHranaKTMHKnx odjeKaTa, a IIoti EapKneM M3 
Yncane o umpeiby cneKTpaimnx TiMHMja xna^HMx 3Be3^a 
cy^apMMa ca HeyrpanHMM aTOMMMa BOflOHMKa. IlaoTio 
Toijn m 3 TpcTa roBopMo je o cmmcmohmm TiMHMjaMa y 
peH^reHCKMM cneKTpMMa jaTa ranaKcnja a IJopi^ HapTac 
ca YHMBep3MTeTa y IleHCMTiBaHMjM o flMjaraocTMijM Mna- 
3eBa koa KBa3apa noMohy ancopm^MOHMx TiMHMja. npe^- 
par JoBaHOBMh je o^p^cao 3 aHMMTtMBO npe^aBaite o 06 - 
TiMi^MMa K ancjia TiMHMje rBo^a y cnynajy flenMMMHHO 
noMpaueHor aKpei^MOHor ^MCKa a IlMepo Pa^aHenM M 3 
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IlaflOBe o TpoflMMeH3MOHa7iHoj cneKTpocKonnjn cyceflHMx 
aKTMBHMx ra;iaKTM4KMr je3rapa. 3opaH IleTpoBnh (capa^- 
HMIJM B. CTOjaHOBMheM M >K. HMKMTOBMh) je 6eceflMO o 
e/ieKTpOHCKMM, jOHCKMM M aTOMCKMM Cy^apMMa KojM BOfle 
aHOMa/iHOM flon/iepOBOM mnpeifcy koa BOflOHMKa n CMe- 
rna OBe cyiiCTaHu,e ca peTKMM racoBMMa, Mar^a/ieHa Xpn- 
CTOBa M3 Cocjrnje (y capaflH>M ca 71. Xpmctobmm) o iimpeity 
cneKTpa/iHMX TiMHMja koa npa)KH>eH>a no^p>KaHMx noBp- 
himhckmm Ta/iacMMa, Mnxann CanKOB M3 Mockbc (ca T. 
Pja64MKOBOM) o upoynaBaHjMMa y y;npa/Ly6n4acTOM ^e- 
ny cneKTpa noMohy anapaTa y xocMocy m o nyxcaijnoHoj 
TOMOIpa(J)MjM XeMMJCKM HenpaBMTIHMX 3Be3fla ca 6p30M 
pOTaijnjoM (roAp 3Be3fle), a MBaH flaHijnrep o npocjMUMMa 
TiMHMja y cneKTpMMa hobmx. Omtimii npyH>en M3 JlMOHa je 
m3/ic»kmo HajHOBMje pe3ynTare o MOAennpaity cneKxapa y 
nopoflM/iMniTMMa 3Be3fla m aioMBHMM ranaKcnjaMa, Mnnja 
CrecJiaHOBnh M3 EoxyMa (m E. KoBaneBnh,}. EepHT,}. Bmh- 
Tep) o n;ia3MeHMM aHa;io3MMa acxpo(})M3M4Ke npaniMHe, 
AneKcej MojcejeB M3 Pycnje (ca A. A. Cmmphobom m B. 71. 
A(j)aHacjeBMM) o naHOpaMCKOM cneKTpocKoncKOM nome^y 
Ha MHTepaiojMjy M;ia3eBa m oE/iaxa koa aKTMBHMx ranaK- 
tmhkmx je3rapa, CnodoAaH HmhkobmE o npoynaBaity 
TiOKa/iHe KMHeMaTMKe MneuHor IlyTa noMohy 6p3MHa 
Ay>K TiMHMje nocMaTpaH>a a EMaHynn flaHe3Mc M3 Atm- 
He (y capaflH>M ca 71. H. IIonoBnheM, E. JInpaA3M m M. 
C. flMMMTpMjeBMheM) O e4)eKTMMa flMCKpeTHMX m caTe- 
7IMTCKMX anCOpm^MOHMX KOMnOHeHTM KOA cneKTpa/iHMX 
TiMHMja ofl 3Be3fla flo KBa3apa. He6M/i EeH HecM6, KojM 
no Tpehn nyT ynecTByje, flao je nperneA eKcnepMMeH- 
Ta/iHMx m Teopnjcicnx MeTOfla 3a OApel)nBaH>e TeMnepa- 
Type nna3Me, AHApej KrbynapeB (ca H. H. Ee3ymoBnM, A. 
A. MaTBeeBMM, A. A. MnxajTiOBMM, 7E. M. Mra>aTOBnheM 
m M. C. flnMMTpnjeBnfreM) M3 CaHKT flerepcdypra pa3- 
MaTpao je xeMM-joHM3au,MOHe npou,ece y a/iKa/iHMM reo- 
kocmmhkmm n/ia3MaMa ca noce6HMM ocbptom Ha oE/iaxe 
j 0HM30BaH0r HaTpnjyMa y amoccjiepn JynMTepOMBor care- 



CnMKa 1 . ynecHMi^M LUecre cpncKe KOH^epeHi^uje 
o o6/in 141/1 Ma cneKTpa/iHi/ix jii/mi/ija y acrpo<|)i/i 3 i/i 141/1. 
HanpeA Flao/io T0141/1, Efli/i Boh. ripBi/i pefl: Cam a Ci/imi/iE, 
B/iaflmviup CpeEKO bi/iE, OioBoAaH Hi/ihkobi/iE, Je/ieHa 
KoBaneBi/iE, Jlyita H. llonoBi/iE, IJi/mi/ijeH FIi/ih, Mi/uiaH 
C. fli/iMi/iTpi/ijeei/iE, HaTama raepu/ioeuE, Anexcej 
Mojcejee, CoH>a Bi/iAojeBi/iE 

Chi/imi/io: MuoApar flani/iE 


TiMTa Mo, a Bo 7 i 4 >paM KonauHn M 3 TeTMHreHa M 3 ;iarao je o 
npOMeTBMBOCTM npO^MTia CneKTpa/iHMX TiMHMja aKTMBHMx 
ranaKTMHKMx je3rapa. AnexcaH^ap 3axapOB M3 Mockbc 
HM je ycneo a a Aof)e a/in je nocnao npe^aBaibe o cneKTpo- 
CKOnCKMM MCTpa>KMBaH>MMa TiMHMja TBOTK^a M3 OKOTIMHe 
i^pHMx pyna, 3a 36opHMK pa^OBa. Y OKBMpy KyirrypHor 
nporpaMa, ynecHMi^M cy o 6 mhitim MCTOpMjcKe cnoMeHMKe y 
CpeMCKMM KapiiOBUMMa, noceTMTiM Hobm CaA r^e cy pa3- 
Tjieppjm IleTpOBapaAMHCKy TBpfjaBy m ijeHrap rpa^a m bm- 
AeiiM MaHacTMpe PaBaHmjy, Ja3aK m KpymeAOn. 36opHMK 
pa^OBa (IIonoBMh m /JnMMTpnjeBnh, 2007), odjaBiteH je 
y no3HaToj cepMjM AMepnnKor MHCTMTyTa 3a (j)M 3 MKy Ca 
OBMM CKynOM, 3aMMUITBeHM HOBM npO(j)MII KOH(j)epeHi 4 nje, 
Koja je iionena Kao Hau,MOHaTiHa a TpaHc^opMMcana ce 
y Me^yHapOAHy, rAe AO^a3e HaniM npMjaTeTLM M3 mho- 
CTpaHCTBa ca KojMMa cmo ocTBapMTiM capaAH>y m TtyAM M3 
o 6 nacTM KojMMa ce 6 aBe HaniM capaAHMi^M, y noTnyHOCTM 
ce ocTBapMO m OMoryhMO HaM Aa MnaAMM KoneraMa Ha 
npojeKTMMa 71. H. IIonoBMha m mom (rpyna 3 a Acxpo(})M- 
3 M 4 Ky cneKTpoaconnjy) OMoryhMMO HenocpeAHM KOHTaKT 
m Awocycnje ca HajBehMM cbctckmm CTpyrntai^MMa M3 06 - 
TiaCTM KojMMa ce 6 aBMMO. 
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flp 3opiiMa MeeTKOBi/ifi 

AcTpoHOMCKa oncepBaTopMja, 
Beorpa# 


BpeiviennoB 


Ochobhu nojMOBM o aboj'hi/im 3Be3AaMa 

...npeMa HanpeA peneHOM, CTBapHo flBojHe 3Be3Ae Mory ce no- 
pemrm Ha cne^ehe 4 rpyne: 

1. BM 3 ya/iHe ABojHe, r,n,e ce noMohy Manner m/ih Beher Ayp- 
6 nHa, okom vum (})OTorpa(})CKOM ii/iohom Bupe ABe 3Be3Ae, 
flBa TiMKa 3Be3,o,e, Te ce Mo^ce o ( npe ( o,MTM h>mxob y3ajaMHM 
no/io>Kaj. 

2. CneKTpocKoncKe flBojHe 3 Be 3 ^e, r^e ce caMo iipexo 
yABajaita cneKTpa/iHnx mmmja pomsvi po cno3Haje pa ce 
papii O flBOjHOj 3Be3^M. 

3. OoTOMeTpMjcKe ABojHe, r,n,e ce M3 npaBM/iHMx npoMeHa 
cjaja BwpjbMBe 3Be3Ae Mol)e 3aK/tyHHTH pa je y nmaity 
noMpaHMBaH>e je^He 3Be3Ae ApyroM. 

4. flBojHe ca hcbm^lmbom komhohchtom. 3Be3Ae Koje 
npMnaflajy OBoj rpynM, M3pa,a,OM Behnx MHCTpyMeHara 
Moiy upehn y npBy ipyny. 

Mm heMo ce OB^e yKpaiKo yiio 3 HaiM ca cym iMHOM nojaBa 
Koje ce Mory 3 ana 3 MTM y CBaKoj 0 , 0 , bmx rpyna.BM 3 ya 7 iHe ABojHe 
3Be3^e. IIpBa nocMarpaita abojhmx nonraty ca npMMeHOM 
pyp6vma y acrpoHOMnjn. Mel)y npBMM nocMarpaHHMa je no- 
MeHyTM Pnho/in, a 3 amM XyK (Hooke), Pmhio (Richaud), C. 
Majep (Mayer), Kojn je 1777 roflMHe pao Kara/ior ca 77 flBojHMx 
3 BC 3 ^a. KpajeM 18 CToneha cnaBHM B. Xepmen cncTeMacKM 
Tpara 3a ^bojhmm 3Be3^aMa, aim cy iteroBH no/rc»Kajn caMo 
npMdnPDKHM. npBa npeu,M3Ha Mepeita koa flBojHMx 3Be3^a 
npe/],y3MMa no3HaiM acTpoHOM m npBM flMpeKTOp ny/ncoB- 
cxe oncepBaTOpMje (koa Jletbvmrpapa) B. CTpyBe cpe^MHOM 
npBe nonoBMHe 19 CToneha. IBeroBa Mepeita m ^aHac Baace 
Kao HajOo/ta, a H>eroB Kara/ior cappyvm 3134 napa. KacHMjM 
paflOBM Ha flBojHMM 3Be3^aMa caMo cy npoApKaBaite m 
ynomyHaBaite CTpyBeoBor pern. IBeroB cmh O. CTpyBe, 
3 aTMM fleMdoBCKM, Cicnanape/in, BapHaM (Burnham), Kojn 
je mpao n Kara/ior cbmx ABojHMx 3Be3^a ao 1904 roflMHe ca 
13665 napOBa M3Mel)y ceBepHor He 6 ecKor nona m pcYjmnapvpc 
-30, Jfyjiwm (Doolittle), Amtkch Kojn je ynoTnyHno EapHaMOB 
Kara/ior ao 1927 roflMHe ca 17189 napOBa, AjHec (Innes), Kojn 
je y mcto BpeMe Ka^a m Ahtrch mpao Kara/ior oa 6902 napa 3 a 
jy>KHy xeMMc4>epy, npeAcraB/tajy HajnyBeHnja MMeHa acrpo- 
HOMa Kojn cy papvum Ha flBojHMM 3 Be 3 ^aMa. Ha KOHipecy 
Me^yHapoflHe acrpoHOMCKe yHMje y J\a6nvmy 1955 roflMHe 
peneHo je pa je BaH ^eH Boc, flaHac Hajno 3 Hamjn crpynitaK 
3a flBojHe 3Be3^e, npnnpeMno y pyKonncy KaTa/ior psojimx 
3a jy>KHy xeMwccj/epy. OBaj KaTa/ior vma 18 678 napOBa 
panyHajyhn BnmecrpyKe napOBe noA je^HHM 6 pojeM. Mcto 
T axo Ha JImk oncepBaropMjM npnnpeMa ce noA pyKOBO^CTBOM 
X M. IJecj/epca (Jeffers) hobm Kara/ior ABojHHx Ha ceBepHoj 
no/iy/iomH. MaKO join HMje o 6 jaB/teHO ko/imko he OBaj Kara- 
nor MMarn napOBa, mm cmo cnrypHn pa mx Hehe 6 mtm Maite oa 
20 000. pa^a... 

Tlepo TjypKoeuh; Bacuonal/1956 


ABojHe 3Be3fle 

Om3mhkm cMCTeMM o,a, flBe 3Be3^e Koje ce Kpehy oko 
3ajeflHMHKor ijeHTpa Maca no# flejcTBOM y3ajaMHe rpa- 
BMTai^Mje cy flBojHe 3Be3fle m Kpehy ce carnacHo Kenne- 
Pobmm 3aKOHMMa. Ako je 6poj 3Be3fla cncTeMa Tpn 
vum BMine OH^a cy to BMiiiecTpyKM 3BC3pauvi cmctcmm. 
BehnHa 3Be3fla (>60%) y Hamoj Ia/iaKcnjn Kao n y Apy- 
tmm ranaKcnjaMa vmcy noje^MHanHe 3Be3^e Beh ^BojHM m 
BMH iecTpyKM 3BC3pauvi CMCTeMM. tbnxoBO npoynaBaite 
je M3y3eTHo 3HanajHo jep oMoryhaBa oflpe^MBaite Ba>K- 
hmx 3Be3flaHMx napaMeTapa Kao hito cy: Mace, parbrnae , 
paflMjycM, TeMnepaType m ^p. 3Be3fle obmx cncTeMa 
(KOMnoHeHTe) MMajy mcto nopeKno, Tj. ncry CTapocT, 
na cy 3HanajHe n 3a npoynaBaite eBonyi^nje 3Be3^a. 
Ocmm 4>m3mhkm ^BojHMx uecTO ce cpeheMo ca ohtmhkm 
^B ojHMM 3Be3^aMa. To cy cnynajeBM Ka^a ce ^Be 3Be3- 
^e bvlpc npn6nn>KHO y mctom npaBi^y, a HeMajy HMiiiTa 
3ajeflHMHKo. OflroBop pa /in je 3Be3fla dpmmKVL vum 
onTMHKM ^BojHa ^o6nja ce TeK HaKOH npaheita KpeTaita 
H>eHMX KOMnOHeHTM. Ko^ ^MSMHKMX napOBa KOMno¬ 
HeHTe Meitajy, 6p>Ke vum cnopMje, Me^yco6HM no/io>Kaj 
ycne^ opOnTanHor KpeTaita, ^ok ko^ ohtmhkmx napOBa 
Me^yco6HM nono^caj 3Be3fla ce totobo He MeH>a (npo¬ 
MeHa je caMo yoicp pa3/innnTnx concTBeHMx KpeTaita). 
Mepeita BM3yenHO ^BojHMx 3Be3fla caKyn/Bajy ce bvluic 
ofl 200 roflMHa. HapaBHo, TexHMKe Mepeita cy ycaBp- 
rnaBaHe, ycne^ nera ce ,o,o6njajy nopapvi ca CBe BehoM 
TanHomhy. MnKpoMeTapcKa Mepeita n 4>o T o r pa4>c K e 
nnone 3aMeHMne cy CCD KaMepe, apamvLBua onTMKa m 
pa3/innnTe BpcTe MHTep4)epoMeTpMje (BM3yenHa, Ayro- 
6a3MHHa, cneKn m Ap.). Pe3ynTaTM Mepeita ce nyBajy y 
Me^yHapOAHoj 6a3M noAaTaKa y BanmHrTOHy Ha HaBan 
oncepBaTopMjM ( http://ad.usno.navy.mil/wds/ ). Ochobhm 
noAaAM: nono^cajM 3a enoxy J2000, 03HaKa OTKpMBana, 
enoxa, no3Mi4MOHM yrao, yrnoBHO pacTojaite KOMno- 
HeHaTa, npMBMAHe BCJivmvmc , cneKTpanHM Tnn, con- 
CTBeHa KpeTaita, 6poj M3 BD KaTanora m HanoMeHe 3a 
KOMnoHeHTe 102 906 cncTeMa paTVL cy y e/ieKTpoHCKOM 
o6nMKy y BamMHTTOHCKOM KaTanory ABojHMx 3Be3Aa. 
HoBMja, MHTep4>epoMeTpMjcKa Mepeita, o6jaB/Byjy ce y 
noce6HMM KaTano3MMa m HajHOBMjM je HeTBpTM KaTa- 
nor MHTep4>epoMeTpMjcKMx Mepeita ABojHMx 3Be3Aa. 
M3panyHaBaH>e op6nra Tj. ny raitcKrix eneMeHaTa KOM¬ 
noHeHTe Maiter cjaja (ceKyHAapHe) oko cjajHMje (npn- 
MapHe) Ba>KHo je 36or M3panyHaBaH>a 3Be3AaHMx Maca m 
A a/tMHa. J\o capa , op6MTe cy M3panyHaTe 3a pe/iaTMBHo 
Mann 6poj ABojHMx 3Be3Aa. OHe cy o6jaB/BeHe y IHe- 
ctom KaTanory op6MTa BM3ye/mo ABojHMx 3Be3Aa. OBaj 
KaTanor yK/Bynyje 2024 opOnTa 3a 1888 cncTeMa. MHore 
opOnTe cy OApe^eHe vum m CTapnx Mepeita uvlckc npe- 
14M3HOCTM vum M3 Mepeita Koja noKpMBajy KpaTaK nyK 
Ha op6 mtm. noy3AaHocT TaKBMx opOnTa je HMCKa, na 
HOBMja m TanHMja Mepeita OMoryhaBajy nonpaB/taite 
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nyraFbCKMx eneMeHaTa. CaMo oko 3% op6nTa hocm 
03HaKy „,oie4)MHMTMBHa”. Y oboj 6a3M noflaTaxa 3anH- 
TepecoBaHM Mory Hahn BaniMHrTOHCKM xaTanor bm- 
mecTpyKMx 3Be3,o;a, KaTanor oiitmhxm ^bojhmx, flpyrn 
4>OTOMeTpMjCKM KaTa/IOr pa37IMKa npMBMflHMX Be/IMHMHa 
M join HM3 flpyrnx KOpMCHMX MH^OpMai^Mja. Pa3BOj HO- 
bmx TexHonornja, TexHMKa, MHCTpyMeHaTa m xeopnja, 
Kao m CBe Behn 6poj kocmmhxmx Mncnja flOBeo je ,o;o 
MHornx hobmx m y36yo;;bnBnx flora^aja y npoynaBaibnMa 
flBojHMx m BMHiecTpyKMx 3Be3,o;a. flocTnrayha m oho hito 
ce oueKyje y 6/incxoj 6ya;yhHOCTn upe^cxaB/beHa cy Ha 
CMMno3MjyMy 240 Me^yHapoflHe acTpOHOMCKe yHnje 
(MAY) nOCBeheHOM flBOjHMM M BMHieCTpyKMM 3BC3- 
flaMa xojn je oflpncaH oji; 22-25 aBrycTa 2006. roflUHe y 
TOKy flpyre He^e/he XXVI reHepa/me CKynniTMHe MAY 
y npary. 3aMHTepecoBaHMM unTaoqnMa npenopynyjeM 
yBOflHM npemeflHM u/iaHax m 3 36opHMKa pa^OBa ca OBor 
CMMno3yjyMa (Guinan et al. 2007). noflaqn xojn cy ca^a 
Ha pacno/iaraH>y M3 MHTepijiepOMeTpnje (raja je TaraocT 
Ha xMnjaflMTOM mtim rax fleceTOxnTBaflnTOM fleny nyrae 
ceKyHfle), pafluja/iHe 6p3MHe Be/inxe TaraocTM (1-2 m/s) 
m Be/iMKa TaraocT 4>OTOMeTpMje (1-2 xMTBaflMTa flena Mar- 
HMTy,o;e) xao m 6oraTCTBO hobmx no^araxa Koje flobnjaMo 
M3 onTMHKMx m MH(j)paijpBeHMx npeTpa>xnBaH>a He6a 
(Hnp. BMHie o,o; 10 000 hobmx flBojHnx 3Be3,o;a npOHa^eHO 
je noc/ie 1995.), flOBe/in cy flo peHecaHce y npoynaBaity 
flBOjHMX M BMHieCTpyKMX 3Be3,0;aHMX CMCTeMa. Be/IMKM 
Hanpeflax hmhm OTKpMhe HOBe xnace flBojHnx CMCTeMa 
raja je KOMnoHeHTa nnaHeTa mtim MpKM naTy;i>aK (npexo 
200 CMCTeMa). Taxo^e, excTpeMHO flparoi^eHM noflaqn o 
flBojHMM 3Be3,o;aMa flocrymin cy HaM M3 qenor enexTpo- 
MarHeTHor cnexTpa, ofl raMa 3paxa flo nH(j)paijpBeHor 
flena, hito OMoryhaBajy MMCMje m3 xocMoca, a ca 3eM7i>e 
CBe MohHMjM m Behn onTMHKM m paflno Te/iecxonM Kao 
m Te/iecxonM-pohoTM. Y 6/iMcxoj 6ya;yhHOCTM, cnex- 
Tpa/iHM noflaqn Mohn he nax #a ce nponiMpe M3a paflMO 
,o;oMeHa ,o;o npBMx OTKpMha rpaBMTaqnoHMx Tanaca m 3 
MHTepaKu,Mje 6/imckmx ^BojHMx. Taxofje, m KBa/iurer m 
KBaHTMTeT cafla pacnononcMBMx no^aTaxa o flBojHMM m 
BMHieCTpyKMM 3Be3,oiaMa OMoryhaBajy fla ce flobnjy HOBa 
cxBaTaita CTpyxType, (JropMnpaiba m eBOTiyu,nje ^BojHMx 
3Be3,oia. M 3 npMKyrobeHMx no^aTaxa flobnjeHe cy BpeflHe 
acrpo(j)M 3 MHKe nH(j)opMaijnje (Taranje 3Be3,oiaHe Mace, 
paflMjycM, CTapocT, pacTojaita m 7iyMMH03H0CT). Obo 
flonyruTa fla ce TecTMpajy Bancehe TeopMje y 3Be3,a;aHoj 
acTpo4>M3Mi^M m fla ce nocTaBe ocHOBe 3a cneflehe ko- 
paxe y MOflennpaiby m nodoTbuiaiby TeopMja. Y npo- 
hitimm ,o;ei^eHMjaMa yHanpe^eHe cy TexHMxe Mepeita 
paflMja/iHMx 6p3MHa, na cy ncTpa>KMBara y OBoj obnacTM 
6mtim cpehHM xa,o;a je nocTHrayra TaraocT 1-3 km/s. 
Me^yTMM y noc/ieflitoj fleqeHMjn Mepeita paflnja/iHe 
6p3MHe, xopMHiheibeM he/iMja racoBMTor jo,o;a, flocTnr- 
Tia cy TaraocT Behy o,o; 5 m/s, nax ce noMMH>e TaraocT 
ofl npMh/iMncHO 1 m/s. Obo je flOBeno flo OTKpMha npe- 
xo 200 excTpaco/iapHMx nnaHeTa. Msrnefla fla ~ 5% 
3Be3,o;a cnnnHnx CyHneBOM TMny MMajy caTenMTe nna- 
HeTe JynMTepOBe BenMHMHe, mhotm o,o; h>mx (no3HaTM 
xao „Hot Jupiters ”) o6nna3e Bpno 6nM3y CBoje MaTMHHe 
3Be3,oie. Join HMje flocrnrayra noTpehHa TanHOCT fla ce 


OTKpnjy nnaHeTe 3eMnjMHe BenMHMHe, ann CTpynitaijn 
CMaTpajy a he to y 6nncxoj hyflynHOCTM fla OMoryhn 
cneKTpocKonMja BenMxe TanHOCTM y nnaHMpaHMM xoc- 
mmhkmm MMcnjaMa. Oflpe^MBaite paflnjanHMx 6p3MHa 
BenMxe TanHOCTM HaMeH>eHO je ynpaBO OTKpMBaity 
nnaHeTa. Y nocne,o;H>oj flei^eHMjn M3 
nporpaMa npernefla m npaheita He6a floOnjeHO je „6o- 
raTCTBo” hobmx, yrnaBHOM exnMncHMx, ^BojHMx 3Be3- 
,o;a. MHore o,o; obmx ^BojHMx cy cnynajHO m cpehHO ot- 
xpMBeHe M3 (JroTOMeTpMjcKMx nporpaMa xopninheibeM 
TexHMxe rpaBMTai^MOHMx connBa. Taxo je OTKpMBeHO 
HexonMKO xnnjafla hobmx exnMncHMx ^BojHMx, yrnaBHOM 
y ohnacTMMa 6oraTMM 3Be3,oiaMa: cpeflMHiiboj ohnacTM 
Harne TanaxcMje m MarenaHOBMM OhnarjMMa. Taxo^e, 
join oko xMnjafly exnMncHMx ^BojHMx OTKpMBeHO je y 
cnMpanHMM ranaxcMjaMa M31 m M33. Hexe o,o; obmx ho- 
BOOTKpMBeHMx exnMncHMx ^BojHMx 6Mne cy xopMmheHe 
fla ce oflpefle TanHMje flan^MHe flo HexMx ranaxcMja Jlo- 
xanHe Ipyne. IIpBe reHepai^Mje naHCMpaHMx caTenMTa, 
Hipparcos m Hubble , flane cy pe3ynTaTe Beher pe^a m no 
6pojy m no npei^M3HOCTM, a OTKpMBeH je m Behn 6poj 
^BojHMx 3Be3,oia (ESA 1997). AcrpoMeTpnjcKM pe3yn- 
TaTM caTenMTa Hipparcos , Hap ohm to napanaxce, xao n 
cnexTpocxoncxM m MH r rep(j)epOMeTpMjcKM pe3ynTaTM ca¬ 
TenMTa Hubble , OMoryhMnM cy oflpe^MBaibe Maca m flpy- 
tmx BancHMx CBojcTaBa 3Be3,oia. Y npMnpeMM je cne^eha 
reHepai^Mja caTenMTa ofl xojMx ce oneKyje „eKcnno3Mja” 
HOBMX OTKpMha. 

Jli/rrepaTypa: 

• http://ad.usno.navy.mil/wds/ 

• Guinan, E.F., Hermanec, P., Hartkoph, W., 2007, Binary 
Stars as Critical Tools and Tests in Contemporary 
Astrophysics, Proceedings IAU Symposium No 240, 
(eds. Hartkopf, Guinan, Hermanec), 5. 


Binary stars - Zorica Cvetkovic 

It is crucial to study binary and multiple stars because 
the vast majority of stars (>60%) in our Galaxy and in 
other galaxies consist, not of single stars, but of double 
and multiple star systems. Their study makes possible 
more accurate determinations of stellar masses, distanc¬ 
es, radii, ages and luminosities, as well as a better under¬ 
standing of stellar formation and evolution. Data now 
available from interferometry (with milliarcsecond pre¬ 
cision), high-precision radial velocities (~l-2 m/s) and 
high precision photometry (<l-2 milli-mag), have led 
to a renaissance in binary star and multiple star studies. 
For example, advances have led to the discovery of new 
classes of binary systems with planet and brown dwarf 
components. The next generation of astrometry satel¬ 
lites now under development promises results orders of 
magnitude greater in both precision and quantity. 


flBOJHE 3BE3flE 
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TopaH riaBi/iMi/ifi 

HapoflHa oncepBaTopnja, 
Beorpa.il, 


fli/iTaiba i/i 3aflaMM 


KaKO HanpaBMTM jeAHOCTaeaH 
Xa6/iOB fli/ijarpaivi? 

IIpBM KopaK npM/iMKOM Mspa^e XahnoBor flMjarpaMa 
je oflpe^MBaite yzjaiBeHOCTM flo nocMaTpaHMx rana- 
KCMja. Me^yTMM Mepeite yzjaiBeHOCTM flo ranaxcMja, 
a m 6mtio Kor flpyror nocMaTpaHor ohjeKTa, M3y3eTHO 
je Te^caK 3aflaTaK. Ha CBy cpehy, fla 6 m xoHCTpyMcaim 
XahnoB ^MjarpaM, y npBoj anpoKCMMaijMj m HMcy HaM 
noTpe6He anconyTHe (cTBapHe) yzjaiBeHOCTM MepeHe 
y CBeT/iocHMM ro^MHaMa, Beh penaTMBHa pacTojaita 
ra/iaKCMja. fla 6 m mx oflpeflMim, noTpe6HO je h a Ha 
HeKM HanMH nope^MMO ra/iaKCMje. Ako npeTnocTa- 
bmmo a cy ra/iaKCMje no CBojMM oco6MHaMa (Hnp. 
cjajy m ^MMeHSMjaMa) Mel)yco6HO c/iMHHe (yBo^en>eM 
OBe npeTnocTaBKe (He) yHOCMMO BenMxy rpeniKy y 
pe3y/iTaT) OH^a pa3imxe y cjajy mtim BeimHMHM no- 
TMny je^MHO o# pa37iMHMTe y^azbeHOCTM Ha xojoj ce 
Ha/ia3e. Bnnxce ra/iaxcnje he HaM nsr/ie^aTM Behe m 
cjajHMje o# yflaTBeHnx. Je^aH o# HajnaKiiiMx HanMHa 
A a ce ra/iaKCMje nope^e je npexo H>MxoBor cjaja, Tj. 
npexo HjMxobmx MarHMTyzja. Kofl MarHMTyzja Behn 
6pojeBM o3HanaBajy ohjeKTe cna6or cjaja, a Man>n 
6pojeBM cjajHMje ohjeKTe. M3y3eTHO cjajHM ohjeKTM ce 
o6e/ie^caBajy HeraTMBHMM 6pojeBMMa. noBehaite Mar- 
HMTyfle 3a je^aH 6poj o^roBapa cMaH>en>y cjaja 3a npM- 
6 /im^cho 2.5 nyTa. HajcnahMjM ohjeKTM xoje iByflCKo 
oko Mo^ce ^a bm^m cy 6-Te MarHMTyzje, a HajcnahMjM 
o6jeKTM KojM Mory a ce nocMaTpajy noMohy SDSS 
( Sloan Digital Sky Survey) Tenecxona MMajy MarHM- 
Tyzje o oko 23. SDSS, HMje heMo noflaTxe kopmctmtm 
y flaiBeM pa^y MepM MarHMTyzje Ha neT pa3iiMHMTMx 
Ta/iacHMx ^y^cMHa: ynTpan>y6MHacToj (u), 3eneHoj (g), 
i^pBeHoj (r) m flBe y MH^pai^BeHoj ohnacTM (i n z). 

3ap;aTaK 1. KopMCTehn noflaTxe 3a mecT ra/iaxcnja M3 
SDSS KaTa/iora, KOHCTpyncaTM je^HOCTaBaH XahnoB 
flnjarpaM. 

YnyTCTBO. Kaxo je M^eja fla ce npMUMKOM nspa^e 3a- 
flaTKa KopMCTe noroflHOCTM o6pa^e no^aTaxa Ha pany- 
Hapy noTpe6HO je y hckom 3a to cneijMjaiiM3MBaHOM 
nporpaMy (Hnp. Microsoft Exel) 0praHM30BaTM no- 
flaTxe xojM ce xopMCTe. Y Taheim 1 flaTM cy ochobhm 
no^ai^M o nocMaTpaHOM o6jeKTy, H>eroB noncoxaj Ha 
He6ecKoj cijiepM n xaTanomxa 03HaKa. Maxo HaM 3a 
n3pafly XahnoBor flMjarpaMa HMje noTpe6aH no^aTax y 
kom ca3Bexc^y ce nocMaTpaHM ohjexaT Hana3M, Be^c6e 
pa^M npe6ai^nheMo KoopflMHaTe y yohMnajeHM 3annc 
(RA - nacoBHa Mepa, Dec - cTeneHa Mepa) m Ha xapTM 
He6a ( www.adrb.org/index.php ....) npoHahn ibmxobc 
noncoxaje Tj. oflpeflMTM y kom casBe^c^y ce Hana3e. 
3aTMM, M3 Tahene 2 o^aOpaTM je^Hy ofl noHy^eHMx 
MarHMTy^a m yHeTM je y Taheny xojy CTe HapaBMUM. 


Kaia/ioujKa 03 HaKa y SDSS 
Kaia/iory 

RA 

Dec. 

587731186738331786 

354.35 

0.39167 

588015509267153049 

354.98998 

0.13519 

587722983367901477 

219.31858 

0.17731 

587725575888961795 

260.80622 

58.58956 

587725589849506099 

263.94885 

54.36385 

587728948510720283 

150.09651 

-0.27059 


Ta6ena 1 


IlMTaibe 1. 3aniTo ce npMimxoM M3pafle XahnoBor 
^MjarpaMa yMecTO yzjaiBeHOCTM Mory kopmctmtm Mar- 
HMTy^e? 

C/ie^ehM xopax je ^a o^pe^MMo y^arbeHOCTM ^o no- 
CMaTpaHMx ra/iaKCMja. KopMCTehM SDSS 6a3y cnex- 
Tapa noTpa^cMheMO no^aTax o Bpe^HOCTM i^pBeHor 
noMaxa (z) 3a CBaxM o^ nocMaTpaHMx o6jexaTa (bo- 
^mtm panyHa ^a ce He noMema z - MarHMTy^a o6jeKTa 
y MH^pai^pBeHoj o6/iacTM cneKTpa (Ta6e/ia 2.) ca 


u g r i z 


587731186738331786 


18.32 

15.54 

15.07 

14.64 

14.63 

588015509267153049 

17.74 

16.48 

15.81 

15.33 

15.06 

587722983367901477 

18.94 

17.06 

16.09 

15.66 

15.31 

587725575888961795 

19.74 

17.85 

16.74 

16.29 

15.95 

587725589849506099 

21.24 

18.93 

17.41 

16.86 

16.48 

587728948510720283 

21.98 

20.14 

18.47 

17.84 

17.41 


Ta6e/ia 2 


i^pBeHMM noMaxoM (Ta6e/ia 3)). IfpBeHM noMax HaM 
ycTBapM roBopM xojoM 6p3MHOM ce nocMaTpaHM 
o6jexaT xpehe y oflHocy Ha Hac. Axo ce Kpehe xa Ha- 
Ma xa^ceMO fla MMa n/iaBM noMax m 03HanaBaM0 ra 
ca -z, a axo ce xpehe o^ Hac xa^ceMo ^ a ohjexaT MMa 
ijpBeHM noMax m ohe/ie^caBaMo ra ca z. HanMH Ha xojn 
acTpoHOMM oflpd)yjy Bpe^HOCT z je Taj hito ce CHMMa 
cneKTap ohjeKTa m Tpa^ce ce TiMHMje (eMncnoHe mtim 
ancopm^MOHe) xoje noTMny or o^pe^eHMx xeMMjcxMx 
e/ieMeHaTa. Kaxo je Te MCTe TiMHMje Moryhe flohMTM y 
3aMa7tcKMM 7ia6opaTopMjaMa, noTpehHO je ynope^M- 
tm Ta/iacHy ^y^cMHy oflpe])eHe TiMHMje M3 CHMMTteHor 
cneKTpa ca penepHOM Tj. Tia6opaTopMjcKOM TanacHOM 


BacnoHa 






















































flpKMHOM M M3 Te pa37IMKe OflpeflMTM Z. 


RM.'Si .VHl Dec- 0301M, vI>-5lffT7. 'IBM- W, 



587731186738331786 (i/i3mefl o6pabeHor cneKTpa) 


Cafla, xa^a cy HaM no3HaTe MarHMTyfle m ijpBeHM no- 
Max 3a mecT ranaxcMja Mo^ceMo KOHCTpyMcaTM XabnoB 
^MjarpaM. Ha ancijMcy (x-ocy) HaHOCMMO BpeflHOCTM 
3a z, a Ha opflMHaTy (y-ocy) MepeHe MarHMTyfle (obo 
Taxolje Mo>Ke fla ce ypa^M xopMCTehM Microsoft Exel). 


Kaia/ioajKa 03HaKa y SDSS Kaia/iory 

z 

587731186738331786 

0.009 

588015509267153049 

0.060 

587722983367901477 

0.105 

587725575888961795 

0.152 

587725589849506099 

0.238 

587728948510720283 

0.314 


y ce6M ca^p^KM noflaTxe 3a mecT ranaxcMja. Kaxo je 
6poj ranaxcMja y SDSS apxMBM flanexo Behn y3eheMo 
flOflaTHMx mecT ranaxcMja fla 6m xoHCTpyMcanM hobm 
^MjarpaM (HanoMeHa: nocTynax y pa^y je MfleHTMnaH 
xao m y npeTXOflHOM npMMepy; bo^mtm panyHa fla ce 
npM/iMXOM xoHCTpyxijMje ^MjarpaMa y o6a cnynaja xo- 
pMCTM MCTa pa3Mepa). noflaijM ce Hana3e y TabenaMa 
4, 5 m 6. 


Kaia/ioajKa 03 HaKa y SDSS 
Kaia/iory 

RA 

Dec. 

588848899398041835 

230.76984 

-0.5166 

588848899398959468 

232.96006 

-0.47602 

587731187278151924 

1.19287 

0.70164 

588015508733427877 

2.18327 

-0.27945 

588015509807562923 

2.97483 

0.53232 

588015510343975147 

2.02961 

0.99069 


Tabena 4 


u g r i z 


588848899398041835 


19.22 

17.93 

17.37 

17.03 

16.75 

588848899398959468 

19.90 

18.49 

17.93 

17.61 

17.37 

587731187278151924 

18.78 

17.60 

16.97 

16.57 

16.37 

588015508733427877 

21.79 

20.30 

19.44 

18.96 

18.75 

588015509807562923 

19.76 

18.80 

18.21 

17.76 

17.64 

588015510343975147 

19.89 

18.58 

17.64 

17.18 

16.85 


Tabena 3 


Tabena 5 


IlMTaibe 2. fla tim Tanxe Ha rpa^nxy yxa3yjy fla je 3a- 
bmchoct M3Me^y ijpBeHor noMaxa m MarHMTyfla nMHe- 
apHa? 

3aji;aTaK 2. OMTOBaTM BpeflHOCTM Ha flMjarpaMy m 
M 3panyHaTM (y npoijeHTMMa) xotimxo je oflCTynaite 
^oOMjeHMx Tanaxa ofl npaBe TiMHMje. 

npM/iMXOM rpa(|)MHXor npeflCTaBiBaita no^aTaxa, Beo- 
Ma xopMCTaH no^aTax je T3B. (Jtmt (TpeHfl), xojn HaM 
roBOpM xotimxo MepeHa BpeflHOCT oflCTyna o# Hexor 
TeopMjcxor Modena. Axo je BpeflHOCT (j)MT-a MSHafl 
90% CMaTpa ce fla MOflen flobpo onMcyje MepeHe Bpefl- 

HOCTM. 


Kaia/ioajKa 03 HaKa y SDSS Kaia/iory 

z 

588848899398041835 

0.028 

588848899398959468 

0.059 

587731187278151924 

0.100 

588015508733427877 

0.148 

588015509807562923 

0.187 

588015510343975147 

0.207 


Ta6e/ia 6 


Y cnep;eheM 6pojy: OflpetjMBaite yn,an>eHOCTM , 0,0 
ra/iaxcnja. 


IlMTaibe 3. fla tim je npeTnocraBxa fla je 3aBMCHOCT 
imHeapHa flobpa mtim He? 

YnpaBO cmo xoHCTpyMcaim XabnoB flMjarpaM xojn 


OflroBOpM Ha nMTaita M3 npomnor 6poja: 1-a, 2-b, 3-b, 
4-a, 5-c, 6-c, 7-a, 8-b, 9-c, 10-c, 11-a, 12-a, 13-b, 14-c, 
15-b, 16-b, 17-a, 18-b, 19-c, 20-b, 21-b, 22-b, 23-c, 
24-a, 25-c 
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AHa 5pajoBi/ili 



NGC1316 


Ha (j)OTorpa(j)njn HanniBeHoj noMohy XadnoBe ACS ( Advanced 
Camera for Surveys) KaMepe, OTKpMBa ce M3y3eTHo cno^ceHa 
CTpyKTypa ^iMHOBCKe ennnTMHHe ranaKcnje NGC 1316. OBa- 
KaB M3mefl ranaKcnje HaM roBOpM fla je y npomnocTM floumo flo 
cnajaH>a flBe ranaKcnje y o6jeicaT Kojn bm^mmo Ha (j)OTorpa(j)njn. 
Kaico ce Ha (j)OTorpa(j)njn Mo^ce BM^eTM BennKn 6poj 3Be3flaHMx 
jaTa, acTpoHOMM cy h>mxobom fleTanjHOM aHanM30M flornnM flo 
3aK7tyHKa fla cy HacTana npe hckotimko Mnnnjapfln roflMHa Kao 
nocneflMija cyn,apa flBe cnnpanHe ranaKcnje. NGC 1316 je yn,a;teHa 
oko 75 MMTiMOHa CBeTnocHMx roflMHa, a Hana3M ce y nepn(j)epnjn 
o6nM^cH>er jaTa ranaKcnja, y ca3Be>K])y jy^cHor He6a neh (Fornax), 
TaKol)e no3HaTa Kao Fornax A, npeflCTaBTta je^aH ofl Hajjannx m 
HajBehnx pa^no M3Bopa Ha He6y. YHyTpamH>e odnacTM ranaKcnje 
Koje npMKa3yje OBa XadnoBa (j)OTorpa(j)nja OTKpMBajy KOMn/m- 
KOBaHe o6nacTM canniBeHe ofl npamMHe. 3a OBaj MaTepnjan ce 
CMaTpa a npeflCTaBTta Me^y3Be3flaHy MaTepnjy jeflHe nan BMrne 
cnnpanHMx raaaKcnja Koje je NGC 1316 nporyTaaa. AMepnn- 
km tmm HaynHMKa, npeflBO^eH ftp. noaoM IymJ)pojeM (dr. Paul 
Goudfrooij) ca Space Telescope Science Institute y EaaTMMopy, ko- 
Pmctmo je ACS KaMepy a 6m McnMTao 3Be3flaHa jaTa y hckotimko 
o6hm^ch>mx ^imhobckmx enMnTMHHMx raaaKcnja. EEnxoBa CTyn,nja 
NGC 1316 je 6n;ia (j)OKycnpaHa Ha modyaapHa jaTa, 36njeHe 
3Be3flaHe cncTeMe ca CTOTMHaMa xna>a,n,a nan uaK MnanoHMMa 
3Be3fla Koje cy (j)opMnpaHe y mcto BpeMe. OcemMBOCT Xa6ao- 
bot ACS-a OMoryhnaa je TMMy a OTKpnje 6ae,n,a raodyaapHa 
jaTa Koja paHMje HMcy nocMapaHa. npedpojaBajyhn raodyaapHa 
jaTa OTKpMBeHa Kpo3 (j)yHKijnjy h>mxobot cjaja, no npBM nyT cy 
Moran fla BMfle flOKa3e 3a nocTynaH nopeMehaj 3Be3flaHMx jaTa 
CTBOpeHMx cnajaH>eM raaaKcnja doraTnx racoM. OTKpnan cy a je 
penaTMBHM 6poj jaTa Maanx Maca 3HaaajHO MaH>n y yHyTpauiH>MM 
Hero y cnoa>auiH>nM odaacTMMa, m to y odnMy Kojn ce caaace ca 
TeopeTCKMM npeflBM^aH>MMa. OoTorpa(j)nja je cHMMTteHa MapTa 
2003. OBaj KOMno3MT y 6ojn je flodnjeH KOMdnHaijnjoM noflaTaxa 
CHMMTteHMx Kpo3 naaBM, acyTO-3eaeHn m MH(j)paijpBeHn (j)naTep. 
Pe3ynTaTM Koje je tmm jj, o6mo cy flonpnHean HarneM pa3yMeBan>y 
HacTaHKTa eanTMHHnx raaaKcnja m h>mxobmx 3Be3flaHMx jaTa Kpo3 
cnajan>e raaaKcnja m KaKO cy Kpo3 hckotimko Mnanjapfln ro^MHa 
OHe eBoaynpaae m noaeae a anae Ha „HopMaaHe” eannTMHHe 
raaaKcnje. 


npeMa: www.spacetelescope.org 
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HajfleTaTBHnjn CHMMaK ranaKcnjayMel)yco6Hoj HHTepa- 
Kunjn HauMH>eH CBeMMpcKMM TeneciconoM Xa6n. OBaj 
nap ranaiccnja KaTanoiHKnx o3Haica NGC 4038 m NGC 
4039 nonynapHO Ha3BaH „AHTeHe”, npeflCTaBTBa je^HO 
oHajaKTMBHMjMX MecTa HacTajH>a hobmx, Mna^nx 
3Be3Ra. (7Ey6a3Homby: NASA, ESA, & The Hubble Her¬ 
itage Team STScI/AURA) 
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